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Schematics. PCB Layouts. FPGAs. 
OrCAD has what it takes to get the 
job done. Fast. 

OrCAD delivers the complete solution 
for all board, PLD and FPGA designs. Over 


the years more than 90,000 engineers have 


used OrCAD’s design tools, making them 
the world’s most popular EDA software. 
Today, OrCAD’s enhanced 386+ software 
quickly handles your most complex 
designs, and gives you the fastest graphics 
of any PCB design tool. What’s more, you 
can now design with OrCAD in a DOS 
session under Microsoft Windows. All this, 
plus a one-year product warranty, makes 
OrCAD the best value in PCB design 
solutions. From Start to Finish. 


Speed your boards from Concept to 
Production. 

Start with the enormous capacity of 
OrCAD’s SDT 386+ schematic capture 
tool. Couple it with our powerful PCB 
386+ layout solution to reduce your 
design cycle time. PCB 386+ gives you 
superior functionality, with over 1,000 
footprints, automatic footprint generation, 
and on-line all object editing. And PCB 
386+ boasts an embedded, 100% 
completion autorouter that tops all other 
PC-based solutions. OrCAD delivers all 
this, plus, you’ll finish your design with 
complete manufacturing output. 


Target virtually any FPGA device with 
OrCAD’s new PLD 386+. 

Capture your design in OrCAD schematics, 
OrCAD Hardware 








Start with OrCAD, 
with OrCAD 
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( Top) Combine SDT 
386+ and PLD 386+ to 
design your boards 
and the programmable 
logic devices that 
populate them. 


( Left) Design 
verification is fast and 
easy with VST 386+. 
And, it’s supported by 
Xilinx, Actel, and other 
major FPGA vendors. 


Description Language, or both. The multi-level synthesis capability of 
OrCAD’s PLD 386+ 2.00 rapidly compiles your largest FPGA designs. And it 
delivers greatly expanded device support, including: Actel, Intel Flexlogic, 
Xilinx 2000, Xilinx 3000, Xilinx 4000, Xilinx EPLDs, AMD MACH, AMD 
MACHKXL, Lattice PLSI, Texas Instruments, and many others. Finish your job 
with speed and accuracy using VST 386+ to verify the timing of your placed 
and routed design. 


Isn’t it time you got the whole job done with OrCAD? 
Call us today at (503) 671-9500 and we'll rush you an 
OrCAD Demo Disk.Then try our Complete Solution. 
From Start to Finish. 


9300 SW Nimbus Ave. ¢ Beaverton, OR 97005 # (503) 671-9500 © (503) 671-9501 - Fax 


OrCAD is a registered trademark of OrCAD, Inc. Other brand and product names are trademarks of their respective owners. 
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High Voltage Supp - = \ & High Outp Current—2.5A x 


} High Output Current—120mA peak 2 | g. i) @ Wide Su ply Voltage Range 
—Single Supply (5V to 40V) or 
t 





Think Apex Microtechnology if 
you re looking for amplifiers that 
deliver big on performance at a 
price you can afford. 

















ito The PA26 puts two 2.5A rated PAAIME 100V350V 120mA 2Vq-12V 10V@40mA TO! $46.62 
power amplifiers on a single die, in a 
Lseipep hoa ten aad single 12-pin inline package. Priced at 
ING GENERATOR 
$3.45 in 10K pieces, the PA26 can 
operate off a wide supply range of 5V to 40V. The PA42 operates on 100 to 350 volts 
rail-to-rail with 120mA peak of output current. Housed in a 10-pin SIP, the PA42 is 


priced $13.6 in 10K piece quantities. 





"The TO-3 is a hermetic package; the SIP is a non-hermetic package 
“M” designates hi-rel military grade 


Hi-Rel Grade, Hermetic Package 
Versions Available 


For more demanding applications, Apex offers the 
PA21M (PA26) and the PA41M (PA42). Both 
are housed in hermetically sealed TO-3 packages 
and tested over the full military case temp range of 


—55°C to +125°C. 





+28V 


Free Data Book and Application Notes 


Information on the PA26, PA42, PA21M and 
PA4IM is included in the new 6th edition Apex 
DC/DC Converters, Power and HV Amplifiers 





vy Vv t, data book. Call today for your free copy. Ask about evaluation boards for 
BIDIRECTIONAL SMALL MOTOR DRIVE 1-800-862-1021. both the PA26 and PA42. 
| | - = > For Applications 
Assistance Call Toll 

For Immediate UW tech Free 1-800-862-1021 
Product Information eth oe Deutschsprachig 
Call 1-800-862-1021 APEX MICROTECHNOLOGY CORPORATION 0130 81 3599 
or FAX (602) 888-3329 5980 N. SHANNON ROAD, TUCSON, ARIZONA 85741 von 15:00-24:00h G.M.T. 


a nn UES UIIEIESS 
_ AUSTRALIA, NEW ZEALAND (08) 277 3288 BELGIUM/LUXEMBOURG (323) 458 3003 CANADA (613) 592 9540 DAEHAN MINKUK (02) 745 2761 DANMARK (45) 52 24 4888 
DEUTSCHLAND (6172) 5113 ESPANA (1) 530 4121 FRANCE (1) 69 07 08 24 HONG KONG 8339013 INDIA (212) 339836 ISRAEL (3) 9345171 ITALIA (2) 6640 0153 
NEDERLAND (10) 451 9533 NIPPON (3) 3244-3787 NORGE (2) 50 06 50 OSTERREICH (222) 505 15 220 PEOPLES REPUBLIC OF CHINA (86) 500 7788/623 
REPUBLIC OF SOUTH AFRICA (021) 23 4943 SCHWEIZ (0049) (6172) 5113 SINGAPORE (65) 741 8966 SVERIGE (8) 795 9650 
TAIWAN—REPUBLIC OF CHINA (02) 722 3570 TURKIYE (1) 337 22 45 UNITED KINGDOM (0844) 278781 


Circle 81 for U.S. response 
Circle 82 for response outside U.S. 
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lucrative future, since PCnet-SCSI 
supports the standards end-users 
demand: Ethernet for network access. 


Everyone could use some extra space. 
And that’s exactly what Compaq’ offers 
end-users in their new Deskpro’ XL. All 
with the help of AMD’of course. SCSI for peripherals in applications like 

AMD ss new PCnet™SCSI controller 4 = multimedia. And PCI, the leading 
enabled Compaq's designers to create — auos penetscsichir putsrivernetana NIGH-Speed bus architecture. It even 
a high-performance, plug-and-play PC “uthenevcompaybestproxt” COMes with a complete selection of 
with 32-bit Ethernet and SCSI on the mother- — Network Operating System and peripheral drivers. 
board— eliminating the need for separate PCnet-SCSI covers only 7.5 square inches 
Ethernet and SCSI adapter cards. of motherboard real estate and takes only one 

Your next PC design can have an equally PCI load. Which leaves plenty of PCI loads 





One AMD Place, P.O. Box 3453, Sunnyvale, CA 94088, ©1994 Advanced Micro Devices, Inc. PCnet is a trademark, AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc. Compaq and Deskpro are registered trademarks of Compaq Computer Corporation. 
Other product or brand names mentioned are property of their respective holders. 
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RF TRANSFORMERS 


Over 80 off-the-shelf model!s... 
2 from $499 







Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 
Choose impedance ratios from 1:1 to 36:1, in 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements”). 






Coaxial connector models are offered with 50 and 75 ont bad vere 
ohm impedance; BNC standard, other types on request. style KK81 





Ultra-wideband response achieves low droop and fast °'™" 


risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA 
primary current, use the T-H series. Fully detailed data 
appear in our 740-pg RF/IF Designer's Handbook. 

Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 
Only from Mini-Circuits. 


*units are not QPL listed. 


[_ Mini-Circuits’ 


: P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER « MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS?’ 740- pg. HANDBOOK. 


CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. ; F 71 RevF 
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WESCON/94 CONFRONTS INDUSTRY ISSUES... 63 
As technology continues to reshape the electronics world, designers have to 
work harder to keep up. Wescon and Idea/Microeletronics try to help. 


SMART CONTROLLERS SPEED DATA MOVES, TRIM OVERHEADS... 89 


Enhanced IDE and SCSI controllers improve system throughputs with more 
intelligence, faster data rates, and new features. 


HARNESS THE POWER OF VHDL FOR PLD DESIGN .. . 108 


Tips and techniques help VHDL newcomers avoid common pitfalls and make 
intelligent use of the language. 


BASE CELL DESIGN SPAWNS ADVANCED ARRAYS... 178 
Fourth-generation CMOS architecture offers increased density and higher 
routing efficiencies. 


80(51 MICROCONTROLLER JUMPS TO 16 BITS .. . 180 
Enhanced microcontroller architecture maintains backward compatibility 
while drastically improving performance. 


CPLD, FPGA MODELS SPEED SYSTEM DESIGN ... 188 


Improved model technology and a debugging tool suite accelerate 
verification of programmable logic in a board or system. 


CONTROLLER IC SIMPLIFIES REMOTE NETWORKING... 189 


First silicon implementation of point-to-point protocol to expedite advanced 
remote networking equipment. 
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=Ghronologic’s second generation 


4 fF | | | (i Sun Microsystems. Silicon 


Graphics. PowerHouse Systems. All 


these leaders run the Verilog-HDL simulation 





technology leader: VCS (Verilog® Compiled 
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The word on the street? Our advanced 









compiler technology turns your synthesizable 
Verilog model into an executable simulation 
program which runs an order of magnitude faster 
than other 

simulators. 

And it uses 

up to 20 

times less 

memory. 


Your 





in-the Verilog-ADEWih VCS, our nowtalie Ne aoe 
ern minutes instead of hours; hours instead of days. 
VCS offers full capabilities from model 
development, interactive debugging and regression 
testing, all the way to gate-level timing simulation. 
oiennnsenanesoenon a The speed and memory advantages of VCS even 
re gressi on XS bs are now co mpl ete d in enhances the design process from beginning to end. 
2 | Technology from Chronologic Simulation 
| runs with some very fast company. Call 1-800-837- 
4564 or Fax 415-965-2705 to find out what VCS 
can do for you. In Europe, call (44) 844 214367 
or Fax (44) 844 214365. Our e-mail address is: 


info@chronologic.com. 


days versus weeks.” 


LOGIC SIMULATION 


AlN 2B AWS 0) gi ec C0~ mM pea 


Anant Agrawal 


Dire ctor of VLSI || VCS is a trademark of Chronologic Simulation. Verilog and Verilog-XL are registered 
: trademarks of Cadence Design Systems, Inc. All other brand or product names are 
S Darc Tech nology Busi ness trademarks or registered trademarks of their respective owners. *Graph source: 
Independent comparison of HDL Simulators, EE Times, June 14, 1993. Electronics 
sun Microsystems, Halen Times, September 2, 1993. 
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Vacuum tube voltmeter has wide 
frequency range; Editorial: The qui- 
et revolution 
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EDITORIAL... 16 
Setting it straight 


TECHNOLOGY BRIEFING . . . 20 
Sensors seek better fab technology 
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TECHNOLOGY ADVANCES ... 45 

e Laser-scanning system offers real- 
time imaging and review of wafer 
defects 


e Multilevel charge-value sensing 
scheme doubles flash-memory stor- 
age density 

e Are 100-GHz-ft. silicon-germant- 
um HBTs for real? Find out at the 
BCTM 


e Ceramic substrates and PLAs key 
to low-cost and dense function 
modules 


e VXIplug&play to rescue test- 
system integrators 


e Symbolic logic representation 
speeds design verification 


e VITA and MMG join forces to pro- 
mote PCI mezzanine card 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
1975 Two Certificates of Merit 
1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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COMING NEXT ISSUE 


@ Special Report on pressure sensors 


e What’s new in PCMCIA cards and 
mass storage 


e Multimedia: MPEG swims into the 
mainstream 


e Preview of the International Test 
Conference 


e Tips on using FPGAs to design net- 
work systems 


e PLUS: 

Pease Porridge 
Ideas for Design 
QuickLook 


Permission is granted to users registered with 
the Copyright Clearance Center Inc. (CCC) to pho- 
tocopy any article, with the exception of those for 
which separate copyright ownership is indicated 
on the first page of the article, provided that a base 
fee of $2 per copy of the article plus $1.00 per page 
is paid directly to the CCC, 222 Rosewood Drive, 
Danvers, MA 01928 (Code No. 0013-4872/94 $2.00 
+1.00). (Can. GST # R126431964). Canada Post In- 
ternational Publications Mail (Canadian Distribu- 
tion Sales Agreement Number 344117). Copying 
done for other than personal or internal reference 
use without the express permission of Penton Pub- 
lishing, Inc. is prohibited. Requests for special per- 
migae or bulk orders should be addressed to the 
editor. 
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FAST 
ees 


FLASH A/Ds 


Micro Networks Can Solve 
Your Application Puzzle 
with the Industry's Fastest 


CMOS Flash A/D Converters. 


= 


FEATURES 
e 6-Bit Resolution 
e +5V Supply Operation 
e 1/H Not Required 
7 B)ies-la[e| 0) ©) mele lelae 


‘> Gessner seus! 
and Military Models 


Call or FAX for FREE Samples 
or Product and Applications 
Haeleaatceae eg Cig Gy @le 
Flash A/D Converters. 


Maximum Performance 
Minimum Power 
aky.% 


Willerge) Wisieelec om 
is cla) ierciee: 
“Registered Firm” 


LI] MICRO 


ae NETWORKS 
324 Clark Street 
WAV @l(ersisiicl@ VTA Of e166) 
Tel (508) 852-5400 
zh. (e\0.s) sieieoyac)e) 


LS.ASO SO0T/EN 29001 





READER SERVICE 109 





DESIGN 






Vacuum tube voltmeter has wide frequency range 

The Model 400D high accuracy vacuum tube voltmeter covers all frequencies 
from 10cy to 4Mc. It measures voltages from 0.1mv to 300v, and is accurate to 
within 2% up to 1 megohm. Input impedance is 10 megohms. The instrument 
has a new amplifier circuit providing approxi- 
mately 56db of feedback in mid-range for high 
stability and freedom from calibration changes 
caused by external conditions. Ranges are se- 
lected on a front panel switch that changes sen- 
sitivity in accurate 10db steps. This switch plus 
calibration of the 4” meter directly in decibels 
means direct readings are available without cal- 
culation or conversion between —72dbm and 
+52dbm. Readings are always in the upper part 
of the scale where maximum accuracy is ob- 
tained. In addition to measuring gain, response, 
and output level, the voltmeter measures hum 
and noise directly, serves as an audio levelmeter 
and high gain broad band amplifier, detects 
nulls, monitors waveforms, and measures coil “Q.” Hewlett-Packard Co., 395 
Page Mill Rd., Palo Alto, Calif.(Electronic Design, September 1954, p. 63.) 

This meter had an impressive pedigree. HP co-founder David Packard 
actually worked on the design of the first voltmeter in the series, the 400A. The 
version covered here, the 400D, had two other test and measurement pioneers 
on its design team: Bernard M. (Barney) Oliver, who was later Vice President 
for Research and Development at Hewlett-Packard, and John Zevenbergen, 
who subsequently moved to the Seattle area to join John Fluke Manufacturing 
Co., where he eventually became the company’s president.—SS 








Editorial: The Quiet Revolution 

For some time now, a slow steady change has been taking place in electronic 
devices as a result of two relatively recent developments in the field. Both are 
so basic that their adoption is causing a “quiet revolution” in the electronic 
industries. We are, of course, referring to transistors and printed circuits. 

Of these two developments, the transistor has produced the lesser impact as 
far as commercial applications are concerned. Cost, availability, limited fre- 
quency range, and lack of standardization are some of the reasons why many 
designers have been reluctant to use transistors. Through intensive research 
and development programs on the part of transistor manufacturers, all of these 
deterring factors are rapidly being corrected. Before too long we should see 
many new commercial applications of transistors on the market. 

Printed circuit techniques, on the other hand, have gained a fair amount of 
acceptance among designers. Test instruments, small phonograph amplifiers, 
larger audio amplifiers, a-m/f-m receivers, computers, and TV receivers are 
some of the places where printed circuit techniques are being employed. One 
TV set manufacturer has designed his set using sectionalized printed circuits 
throughout, and a French TV receiver has been publicized that has the entire 
chassis printed on a single sheet of laminate material. 

This revolution, though quiet in the sense that not much publicity has been 
given to commercial applications, is none the less real. It is up to the designer 
to make his company aware of this trend and to lead management out of its 
interior by thoroughly investigating the possibilities of these developments for 
his particular product line.(Electronic Design, September 1954, p. 4.) 

It may seem odd to compare transistors with pc-board technology. However, 
this editorial accurately sized up the situation at that time: 1954-vintage 
transistors were little more than a promise while pc boards were already 
revolutionizing electronics manufacturing. Of course, it wasn’t long before the 
transistor revolution moved out of its “quiet” state and produced a boom that 
still resounds throughout the industry.—SS 
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20-Bit Photo Sensor A/D 


DDC101 is a 20-bit, current input A/D converter designed for direct 
connection to photodiodes and. other low level current output 
devices. It replaces an amplifier circuit, programmable-gain amplifier, 
and high resolution A/D converter—all on a single, monolithic chip. 
Use DDC101 for photosensor digitization, medical analyzers, data 
acquisition systems, chemical analyzers, and infrared pyrometry. It's 
the closest thing to digitized light! 


Light Years Ahead Architecture 


DDC101’s patented delta modulation architecture accurately 
digitizes a current signal. Using digital integration, oversampling, 
digital filters, and DSP, it improves noise and linearity as the input 
level decreases. Or, as the input signal gets smaller and smaller, 
DDC101 gets better and better—with an input signal of 0.1% ful! 
scale the maximum linearity error is only 0.00028% FSR! Its 
conversion rate is up to 15kH7z. It is the world’s most accurate A/D 
for low level signals! 


The World’s Most Accurate 
A/D for Low Level Signals 


International Subsidiary Offices: Austria (43) 1 602 63 71, France (33) 1 395 43558, Germany (49) 711 77040, 









DDC101 Key Specifications 


ass vuddacavces codemsniabstnteceubemevabiebateiats 20-bit 
Ee cer nO ee ere eRe 1.6ppm, rms 
Wee MC SOL TALC oc. ccsisevisa rucesrpasiidvivdacanstvrdecdseuestendioien up to 15kHz 
e Accuracy at IOW I@Vél oo. ccc cece 2.5ppm of FSR, (max) 
RP ISSIDAHON to haschs nlnttd Soon 170mW 
© NOI LOG CONCH OM ce 4..30 ac adpsde uit andnavisapenormere. CDS 
WS eons atianivaaionstinilcvanpreciante 28-pin DIP and 24-pin SOIC 
@ 


Demo Board with part available 


See the Light...FREE Samples! 


Try the light years ahead solution! Get your FREE 
sample and detailed data sheet by FAXing 
1-602-741-3895. Or, contact your 
local sales representative for 
more information. 





Italy (39) 2 580 10504, Japan (81) 33 586 8141, Netherlands (31) 3465 50204, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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MCM 


DESIGN 
CENTER™ 


Art-to-Part Multi-Chip Module Design & Fabrication 
e Achieve Time-To-Market Within Budget 


° Select The Optimum Technology — MCM-C, MCM-D or MCM-L 
e Access the Best MCM Foundries 


e Assure Known-Good-Die Convert Your Products To 
High Performance MCM’s 











Talk To An MCM 
Designer Today! 





Call 
505-768-7627 





MCM Desicn Center 


1720 Randolph Road S.E. 
Albuquerque, New Mexico 
USA, 87106 
505-768-7601 (Fax) 
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Siliconix drives lower 
on-resistance and incredibl 


shrinking b 


oards. 





Introducing Siliconix’s new 
TrenchFET” power MOSFETs. 
Low on-resistance dramatically 
reduces parts count and 
increases board reliability. 


TrenchFET On-Resistance 





Thanks to a new process 
developed and patented by 
Siliconix, our new family of 
TrenchFETs feature 8 million 
cells per square inch and deliver 
on-resistance as low as 8mQ with 
a 60-V breakdown voltage 
and 175°C maximum 


7 junction temperature. 
GE 0012 The result is fewer 
2 le parts and smaller, more 
- | reliable board designs for 
z 0004 Vos = 20V automotive applications 
. such as airbags, ABS, 
"0 2 4 6 9 100 10 power steering, window 
Drain Current (A) 


lifts, motors and fuel pumps. 


In addition, these TrenchFET 
devices provide lower conduction 


and switching loses, virtually 
eliminating the need for heatsinks. 
Siliconix offers five new TrenchFET 
devices in TO-220 or surface-mount 
TO-263 (D*PAK) packages and 
are as cost effective as relays. 


New TrenchFETs from Siliconix. 
They're so power- and cost- 
efficient, you can satisfy your 
drive for better, smaller and 
more reliable board designs. For 
samples or more information, call 
us at 1-800-554-5565, ext. 530. 


TEMIC 


Siliconix, A Member of TEMIC 


TEMIC is a company of AEG Daimler-Benz Industrie. 2201 Laurelwood Road, Santa Clara, CA 95054 Fax: 408-970-3995. 


Members of TEMIC Semiconductors: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor. 


TEMIC International Sales: UNITED KINGDOM: 0344-485757. GERMANY: 0310 857 320. FRANCE: 130 60 70 00. ITALY: 02-332 121. 
SCANDINAVIA: 08-733 0090. SINGAPORE: 65-788 6668, ext. 249. HONG KONG: 852-3789 789. JAPAN: 3-5562 3321. 
TrenchFET is a trademark of Siliconix. ©1994 Siliconix/TEMIC. All rights reserved. 





WYRE ELECTRONICS CORP 


VCXO's ant 


PHASE-LOCKED-LOOP-VCXO 


VCXO's Series M2000 


1MHz to &? mwnz 





Frequency Range 


+125 ppm 
+150 ppm 








Headquarters and manufacturing plant: 36,000 sq. feet 


ieee ELECTRONICS CORP. 





10 Commerce Drive 
New Rochelle, NY 10801 
914-576-6570 Fax: 914-576-6204 
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UPCOMING MEETINGS 





SEPTEMBER 


2nd IEEE Workshop on Interac- 
tive Voice Technology for Tele- 
communications Applications, 
Sept. 26-27. Sumitomo Hall, Kyoto, 
Japan. Contact Sadaoki Furui, NTT 
Human Interface Labs, 3-9-11 Mi- 
dori-cho, Musashino-shi, Tokyo, 180 
Japan; 81-422-59-3910; fax 81-422-60- 
7808. 


Information Superhighway Sum- 
mit/San Jose, Sept. 26-28. Red Lion 
Hotel, San Jose, CA. Contact Jeff 
Silha, IDG World Expo, (800) 225- 
4698 or (508) 820-8628. 


WESCON ’94-Idea/Microelectron- 
ics, Sept. 27-29. Anaheim Conven- 
tion Center, Anaheim, CA. Contact 
Joan Carlisle, Electronic Conven- 
tions Management, 8110 Airport 
Blvd., Los Angeles, CA 90045; (810) 
215-3976; fax (810) 641-5117. 


3rd International Conference on 
Universal Personal Communica- 
tions, Sept. 27-Oct. 1 (ICUPC 94). 
San Diego, CA. Contact Henry A. 
Macchio, Hughes Network Systems 
Inc., 10450 Pacific Center Ct., San 
Diego, CA 92121; (619) 452-4610; fax 
(619) 597-8979. 


OCTOBER 


1994 IEEE International Test Con- 
ference (ITC), Oct. 2-6. Sheraton 
Washington Hotel, Washington D.C. 
Contact Doris Thomas, Internation- 
al Test Conference, 205 Tennyson 
Ave., Suite C, Altoona, PA 16602; 
(814) 941-4666; fax (814) 941-4668. 


Antenna Measurement Techniques 
Symposium 794, Oct. 3-7. Hyatt Re- 
gency, Long Beach, CA. Contact 
James P. McKay, The Aerospace 
Corp., M1/1385, P.O. Box 92957, Los 
Angeles, CA 90009; (810) 836-1596; 
fax (310) 336-6225. 


1994 7th International Conference 
on Formal Description Tech- 
niques, Oct. 4-7. University of 
Berne, Switzerland. Contact Dr. Di- 
eter Hogrefe, University of Berne, 
Langgasstrasse 51, P.O. Box 900, 
CH-38000, Berne 9, Switzerland; (41)- 
31-6314994; fax (41)-31-6313965. 


SEPTEMBER 19, 1994 


Far East Tour 1994, Electronics & 
Computer Shows, Oct. 4-17. Japan, 
Taiwan, Hong Kong, Korea, China, 
Singapore. Contact Ellen Wong, 
Commerce Tours International Inc., 
870 Market St., S San Francisco, CA 
94102; (415) 483-3072; fax (415) 433- 
2820. 


CD-ROM Expo/Boston, Oct. 5-7. 
World Trade Center, Boston, MA. 
Contact Mitch Hall & Associates at 
(617) 361-2001. 


1994 IEEE International Work- 
shop on Intelligent Signal Process- 
ing & Communications Systems 
(ISPACS 794), Oct. 5-7. Yonsei Uni- 
versity, Seoul, Korea. Contact Prof. 
Yeong Ho Ha, Dept. of Electronic 
Engineering, Kyungpook National 
University, Taegu 702-701, Korea; 
(82)-53-950-5535; fax (82)-53-950-5505; 
e-mail: yhha @ee.kyungpook.ac.kr. 


1994 7th International Conference 
on Parallel & Distributed Comput- 
ing Systems, Oct. 6-8. Las Vegas, 
NV. Contact Dr. Kia Makki, Dept. of 
Computer Science, University of Ne- 
vada, 4505 Maryland Pkwy., Las Ve- 
gas, NV 89154; (702) 895-4024; fax 
(702) 895-4075; e-mail: kia @ univ.edu. 


3rd International Exhibition of 
Computer & Applications for Chi- 
na-Shanghai, Oct. 6-10. Shanghai 
Centre, Shanghai, China. Contact El- 
len Wong, Commerce Tours Interna- 
tional Inc., 870 Market, St. Suite 920, 
San Francisco, CA 94102; (415) 488- 
3072; fax (415) 483-2820. 


1994 12th International Confer- 
ence on Pattern Recognition, Oct. 
9-13. Renaissance Hotel, Jerusalem, 
Israel. Contact Prof. Shmuel Peleg, 
Institute of Computer Science, The 
Hebrew University of Jerusalem, 
91904 Jerusalem, Israel; (972)-2- 
585236; fax (972)-2-585489; e-mail: pe- 
leg @cs. huji.ac.il. 


1994 International Workshop on 
Active-Matrix LCDs (AMLCD), 
Oct. 10-11. Hyatt Regency Hotel, 
Monterey, CA. Contact Mr. Miltiadis 
K. Hatalis, 19 Memorial Dr. West, 
Lehigh University, Bethlehem, PA 
18015; (215) 758-3944; fax (215) 758- 
4561. 
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Before you go back to the same old future, 
compare it with ours. 





Modular and one-piece “monoblock” versions of 
AMP Futurebus+ connectors offer significant 
advantages in handling, production, and use. 


Ifthe interchangeability and intermate- 
ability of the Futurebus+ standard are 
important to you, we've got news worth 
hearing: our Z-Pack 2mm FB line offers 
just what you want, at a very competitive 
price —with significant added advantages 
in production, and in the field. 

Compare it with what you may be 
specifying right now, and the differences 
are obvious. Their leads are exposed - 
subject to damage during handling, 
insertion, rework, and field use. Ours are 
covered, providing protection and allow- 
ing simple, flat-rock tooling for our 
press-fit versions. Their lead organizers 
are loose, separate pieces; ours are an 
integral part of the connector body. With 
this connector, truer position means 


Scandinavia: Sweden 46-8-080-833-00 (fax 46-8-580-194-70) 
Central Europe: Holland 31-73-20-0911 (fax 31-73-21-2365); Germany 49-6103-/090 (fax 49-6103-709223); 


Great Britain 44-81-954-2356 (fax 44-81-954-6234) 


Southern Europe: France 33-1-34-20-8888 (fax 33-1-34-20-8600); Italy 39-11-401-21111 (fax 39-11-403-1116); 


Spain 34-3-200-8466 (fax 34-3-201-7879) 
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easier insertion. Note that their leads 
are bent to shape. Ours are stamped in 
shape for structural strength, and use 
more metal. 

Their connectors require heat-staking, 
or—with press-peg holddowns -high 
board insertion forces. Ours has a patent- 
ed “Cold Hold” system, with a metal 
spring barb embedded in the plastic post. 
This gives a low force fit with excellent 
strength and retention. 

And we offer one-piece “monoblock” 
styles to simplify inventory and cut manu- 
facturing effort even more. The bottom 
line: our version of the future offers you a 
whole lot more. Just give us a call. 


AMP and Z-Pack are trademarks. 





What’s Revolutionizing the Test Industry 
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Graphical Programming for 
Virtual Instrumentation 
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Virtual Instru 


True Breakthrough less money using industry-standard Where both hardware and software 

in Instrumentation computers and object-oriented software. are open, modular, reusable, and 
Virtual Instrumentation is , interchangeable. Where vendor-defined 
revolutionizing the test industry. A True Breakthrough becomes user-defined through flexible 
How? By empowering you to build in Productivity software combined with general- 
your test systems better than ever Virtual instrumentation is much purpose instruments. 
before. Reusing both hardware and more than a graphical user interface 
software from one system to the next. _ or a layer of icons in the name of A True Breakthrough in Software 
Easily enhancing existing systems to “ease of use” — it’s a new philosophy. At National Instruments we understand 
meet future needs. Using your existing A philosophy that delivers a true the importance of software for virtual 
instruments and even leveraging breakthrough in efficiency and instrumentation. That’s why we’ve 
your existing code. Most importantly, | productivity. Where software is pioneered this revolution with the test 
doing all this in less time and for optimized for you and by you. industry’s two leading software products. 












SCIENTIFIC 
COMPUTING 





Branch Offices: Australia 03 879 9422 « Austria 0662 435986 ¢ Belgium 02 757 00 20 * Canada 519 622 9310 ¢« Denmark 45 76 26 00 ¢ Finland 90 527 2321 
France 1 48 14 24 24 « Germany 089 741 31 30 « Italy 02 48301892 Japan 03 3788 1921 * Mexico 95 800 010 0793 « Netherlands 03480 33466 
Norway 32 848400 « Singapore 6359015 * Spain 91 640 0085 * Sweden 08 730 49 70 ¢ Switzerland 056 20 51 51 ® U.K. 0635 523545 





Sequence Display _ | ___ Test Display C Programming for 
Virtual Instrumentation 




































































































































































































































































































































<1> ciitestexec\video.c aS : a Se fs 
View Build Run Bi SitaGiig Library Window Options Help 











1 Wavetek 1395 Arbitrary Waveform Synth.... 


2 Tektronix ¥X4240 Waveform Digitizer... 
3 Racal Dana RD2251 Counter/Timer [¥XI]... 
4 HP 603xA Power Supply... 





win[ 4096]. 
highlinit 
lowLinit: 
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(double highlLimit. double lowLimit. double result) 





meeertStartupConfig(VIDEO. ON): 


B.i39S_stendard (vtkID. SQUARE): 
tkhvz4240_ecquisition (tekID, PRETRIG, samples. 0}: 


i<testSteps: STEP++) 













cont_vave (wtkID, freq[STEP]): 


tkvx42 read_data_to_array (tekID. record. start, stop. size. 
wim. 4096); 









Compare (wf 


(wt highLlimit. lowlimit, *result): 
UpdateEXE 


result): 





mentation. 


If you like graphical programming, for instruments from more than just you're right. Virtual instrumentation 

choose LabVIEW, the graphical one vendor — drivers for plug-in DAQ _ redefines the test industry, shifting 

language that others are judged by. boards, powerful test executives, the balance of power from vendors 

If you like conventional programming, _industry-standard connectivity, and to you — so you define the future. 

choose LabWindows/CVI, the only links to your existing code. And 

interactive C environment designed with compiled speed and a single, Join the Virtual Instrument 

for building virtual instruments. consistent programming paradigm Revolution and discover why... 
from top to bottom, you don’t need The Software is the Instrument. 

A True Breakthrough to struggle with a hodgepodge of 

in Functionality different tools to build your system. 

Both LabVIEW and LabWindows/CVI 

feature extensive GPIB and VXI , A True Breakthrough in Test 

instrument drivers in source code — If you think there's a lot at stake here, 





aia For your FREE LabVIEW or LabWindows/CVI 
demonstration package call 
(800) 433-3488 (U.S. and Canada) 


a7 NATIONAL 
INSTRUMENTS: 


The Software ts the Instrument* 





Corporate Headquarters ¢ 6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 USA Tel: (512) 794-0100 ¢ Fax: (512) 794-8411 
© Copyright 1994 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 


Circle 121 for more information on Lab View 
Circle 179 for more information on Lab Windows/CVI 





Serial/Parallel 
Conversion 
or Networks 


CY233 connects up to 255 computers, 
peripherals, or remote sites. 5v CMOS 
40-pin IC works with RS232/422 drivers. 
300 baud to 57.6K baud. Supports a 
token in Peer or Host ring LAN modes. 
Numerous other operational modes: 








Parallel to Serial 


PSOE OIE IIIs 
“ 0 


Parallel 


PGE OOOO HHI IIHR OE 
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Serial to Parallel 





Parallel Out, 

° aos 
& Mode 

UNees Selection 


D0000000000000000000000000000000000000000000000000 0000000000000 ODDO DOOOO TS 


Host Ring 


Serial Ring Network with up to 255 Nodes 
or Stations (2048 I/O Lines) 


2K I/O Lines 


60 
oats tote tetetetete®, 
Petetatetet eta tetete at etetatatetetctatetetetetetatetatetatetetatatetatatatatetattetatatetatetatetattetatetetetetete etetetete tt etetet ater a tetas’, 


Only 
LAN kits also avail. Call for free info or 
to order $10 manual. Credit card OK. 


reratetete’ 


Cybernetic Micro Systems, Inc 


PO Box 3000 @ San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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Alternate Topology for 256 8-bit TTL Ports or : 








EDITORIAL 





SETTING It STRAIGHT 


’ve been writing about the electronic industry for about eight years now, 

and the cliche I seem to run across most often is: “The strong suit of U.S. 

engineers is their ability to innovate.” In what can best be called an 

excessively broad characterization, American engineers were labeled as 
innovative and creative but basically uninterested in mundane subjects like 
manufacturing, testing and quality assurance. 

During the latter half of the 1980s, this characterization was offered as one 
reason for the decline in U.S. market share in semiconductors. Because U.S. 
engineers were supposedly more interested in “glamorous” pursuits such as 
design, the nation’s manufacturing base had gone to pot. This is a classic case 
of finding a scapegoat. Never mind that management and Wall Street were so 
focused on the bottom line that necessary investments weren’t being made. The 
imbalance-of-trade problem was blamed at least partially on the supposedly 
shared personality of engineers. 

The situation has swung around since the doldrums of the late 1980s. In my 
view, one of the major reasons for the turnabout are the quality programs put 
in place by most if not all companies. These quality programs required, by the 
way, significant investment—quality doesn’t come cheap. Let me just guess 
that the years prior to the corporate awakening were tough ones on the 
manufacturing floor. Engineers knew what needed to be done but no one was 
listening. Quality programs and other investments in people weren’t the ways 
that upper management preferred to spend money prior to finding themselves 
captains of sinking ships. 

Now that the U.S. computer and semiconductor industries seem to be on the 
rebound, it’s time to check out some of the old assumptions. I doubt very much 
that the legions of U.S. engineers across the nation had sudden and complete 
personality changes. It seems unlikely that the supposed prima donnas of the 
last decade have gone through a closet Cultural Revolution and been repro- 
grammed into manufacturing fanatics. The most probable scenario is that the 
salary scale for the manufacturing engineer has come more in line with the 
salary scale of the design engineer. 

I think we should learn a lesson from the past several years and stop trying 
to fix blame on a supposed personality type of a particular group, especially 
when the group is so demographically diverse as the engineering community. 






Editor-in-Chief 
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GaAs 


SWITCHES 


DC-2GHz Immediate Delivery trom Me (00. 


Finally! A line of SPDT absorptive, reflective and transfer switches that 
appeals to your technical side, and business side as well! It's 
Mini-Circuits GaAs switches...providing outstanding performance 
features such as very high isolation (up to GOdB), superfast Snsec 
switching speed and excellent compatibility with surface mount 
soldering techniques. Additionally, the entire series is built 
extremely tough and is immediately available from stock with a 
1 week shipment guarantee. At only $2.95 (qty.10), this 
top-of-the-line value is priced with your bottom line in mind! 
To order, call or Fax Mini-Circuits with your requirements today. 
Mini-Circuits...we’re redefining what VALUE is all about! 


Insertion 1dB In-Out Price 

Freq. Loss @ omp.® Iso. © ea. 
Model No. (GHz) dB (max.) dBm (typ.) dB (typ.) (qty.10) 
MSW-2-20 DC-2.0 1.0 +24 34 2.95 
(Reflective) 
MSWA-2-20 DC-2.0 13 +27 40 3.45 
(Absorptive) 
MSWT-4-20 DC-2.00 181IX@ +28 1X®@ 30 3.954, 
(Transfer) 2.0RX@ +27 RX® _ 


@® Midband, 500-1000MHz ® Transmit @ Receive 


All Units: SOIC 8pin Package a —— 
P Actual Size naa \e 





\_o 
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SPDT REFLECTIVE 
SPDT ABSORPTIVE 


Antenna 


~~ 


Antenna 
TRANSFER 


teat 


thi 





P; O Box 350166, : racokaan| New York 11235- 0003 (718) 934-4500 Fax (718)332-4661 

For detailed specs on all Mini-Circuits Prous refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY ¢« EEM ¢ MINI-CIRCUITS’ 740- pg. HANDBOOK. 
>TOM IDUCT NEEDS...Let Our Experience Work For You Biinpire: 
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SIEMENS 


Drivingfor | 
system Solutions 


Todays family car contains an ever 
increasing number of electronic 
components. With them, manufac- 
turers have introduced a wide range 
of features for greater safety, eco- 
nomy and convenience. Siemens 
semiconductors supply the drive for 
advanced automotive solutions. 


Our approach is systematic — 
whether in sensors like our effect 
Hall |Cs used in ABS and to detect 
crank and cam speed — or in 
high-speed multi-tasking 
controllers. We go further 
than meeting simple per- 
formance criteria by offering 
ASICs and custom solutions. 
Such flexibility means we 
can cater for any design and 
provide you with an inte- 
grated solution. 


The same applies to our 
Smart Power integrated 
circuits, whose technology 
really gives you the edge. 
These, like all our components, are 
carefully designed in packages 
that offer industrial users distinct 
processing benefits. 





More information by fax 
49-911-300 1238, quoting HL 9115 


Global PartnerChip 
for Systems on Silicon. 
Siemens 
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LEADERSHIP IN 
THERMISTOR | 
TECHNOLOGY 


Vcr stone 


THERMISTOR 
TASK MINDERS 
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Minimum “On” Current 

TEMPERATURE CONTROL 

As the resistance of the thermistor 
decreases, a larger voltage is re- 
quired to fire the SCR. In this circuit, 
conduction angles from 90° to 180° 
can be achieved. Thus, the minimum 
“on” current will be 50% of the maxi- 
mum “on” current. 


Coldest 
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Current Hottest 
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LIQUID LEVEL DETECTION 
Taking advantage of the difference in 
dissipation constant between a liquid 
and a gas enables thermistors to 
serve as liquid level sensors over a 
wide range of temperatures. 


Thermistor Division ¢ St. Marys, PA 15857 
814-781-1591 « FAX 814-781-7648 
Keystone Thermistors are distributed by 


Allied Electronics 1-800-433-5700 
Dexter Corporation 1-800-345-4082 
Digi-Key Corporation 1-800-344-4539 
Newark Electronics 1-800-367-3573 
Summit Distributors 1-800-678-6648 
READER SERVICE 97 





TECHNOLOGY BRIEFING 


SENSORS SEEK BETTER FAB TECHNOLOGY 


n interesting thing happened to me not long ago. My husband Tom 
and I went shopping for a new vehicle, a fully loaded Toyota 4-Runner. 
While he stood mesmerized by its chrome finish, towing receiver 

itch, custom running boards, and buffed mud-and-snow tires, I sat 
in the driver’s seat thinking about the car’s sensors. As an avid consumer and 
industry watcher, I was quite interested. 

It occurred to me that one of the largest markets in the sensor industry today 
is pressure sensors. Most find use in the automotive industry in everything 
from on-board fuel-, oil-, and tire-pressure monitors, to ABS brakes, to air-in- 
duction systems. Someday we'll even see pressure sensors in power-train 
controllers, flex-fuel modules, and power-seat positioners. 

As a consumer, I realize that the cheaper the sensor is to manufacture, the 
less I pay. And as long as their reliability is good, I probably won’t have to worry 
about them during the car’s life. As an industry observer I’m keenly aware of 
the ever-increasing complexity of pressure-sensor de- 
signs, and the demand for smaller, higher-performance, _s, 
low-cost devices. Today, a great deal of research is aimed 
at improving the micromachining fabrication processes, 
whether surface or bulk, to meet industry demands. 

Bulk micromachining has been commercialized and is 
used in virtually all silicon-based sensors. Surface mi- 
cromachining, on the other hand, is mostly confined to 
academia, with the exception of Analog Device’s accel- 
erometer, which now is being designed into automobiles. 
Both technologies involve trade-offs, and the best uses 
of each will be resolved by the marketplace. Analog CHERYL J. AJLUNI 
Devices, with its accelerometer, may be on the right WEST COAST EDITOR 
track by being the first to successfully commercialize 
what was once strictly limited to the academic realm. 

Many labs, including the Microsystems Technology Laboratory, MIT, and the 
Honeywell Technology Center, are investigating microstructures. One of the 
major motivations behind the work is the compatibility surface microstructures 
have with complex IC processes. In bulk micromachining, geometries are 
produced that interfere with IC processing and are often incompatible with 
fabricating CMOS devices. Hence, processing steps are severely restricted to 
those in which the circuitry will survive. This isn’t the case for surface micro- 
structures. 

There are certain advantages to using bulk micromachining, though. 
Single-crystal silicon from the bulk of a wafer is traditionally stronger, easily 
reproducible, and more stable than the deposited polysilicon materials found 
in surface microstructures. Also, polysilicon materials are limited to about 
2 u in thickness, compared with 400 u for bulk devices. This allows for 
significantly higher response and sensitivity. Lastly, surface devices must 
be made smaller than bulk devices due to their thin mechanical layers, which 
in turn will cause them to generate smaller signals than their bulk-formed 
counterparts. 

While surface-microstructure research pushes on, bulk devices continue to 
provide advanced-technology pressure sensors like the new low-pressure in- 
telligent sensor module from Motorola. Many such devices and developments 
in micromachining techniques form the core of an upcoming special report in 
the October 3 issue. The report focuses on the pressure-sensor market and looks 
at what the industry is doing to accommodate the demands of designers who 
use pressure-sensing solutions. 

By the way, my husband and I now are the proud owners of a new Toyota 
4-Runner, equipped with at least four different types of pressure sensors. If 
you happen to see us, give a wave. We’ll be the ones with the bumper sticker 
that reads: “Pressure sensors on board—making life a little bit easier”. 
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National Hybrid has significantly advanced the envelope in multi-chip components 
for MIL-STD-1553 and MAC AIR data bus systems—solving critical problems 
of size, performance, power, reliability, complexity and cost. 


», <5. The NHI-1561RT 69-pin dual redundant remote 
Ce >», _ terminal, with monolithic transceivers—ceramic PGA or quad flat-pack 
| Gp —measures only 1.1” square! The NHI-1567 monolithic dual trans- 

Uy, ceiver, packaged in standard 20 He is only 1.0” x 0.3” 


nce! The remote 
terminal appears to the host computer as 4K 
words of 16-bit-wide memory contr 
© standard RAM signals. It can therefore 
os Za, be easily interfaced with all pro- 
Z Koy cessors and buses. It also 

: has superior noise per- 
formance and lower 
thermal impedance. 
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)-fired ceramic packaging 
ninates glass-to-metal- 
al problems. Radia- 

1 tolerance is superior, 
j the dual transceivers’ output 
/er can withstand short cire 

It indefi dis! 




























National Hybrid, Inc. Phone 516-981-2400 
2200 Smithtown Ave. Fax 516-981-8888 
Ronkonkoma, NY 11779 


[] Please send the User’s Manual for the new-generation 
multi-chip components, as checked below. 

CL) Also, please have an Applications Engineer call. | will be 
needing devices for prototyping. Thank you. 


1 
I 
isformer. ' 1) Monolithic Dual Transceivers (C Advanced Terminals— 0) Mil-Std 1553 
(1) Dual Redundant R t Dual Redundant RISC 0 Mac Ai 
You Can NOW | techincal: Monolithic Treascokiers Pincsesci based Bus sey 
i < : 0 Enh d Terminals—Bus Con- Controller, R t 0 Plug-! 
nply with MIL-STD-1553 | troller, Remote Terminal, Bus Terminal, Bus Monitor, & () Surface Mount 
VAC AIR without cost penalty. , Monitor, SRAM, & Transceivers Internal RAM 
sy re plug-compatible and priced ide i 
are qualified to DESC standardized +t — a 
To obtain the devices you need eS ee 
or fax the coupon. One of our application 
2ack to you. Better yet, phone our Marketing Address bes 


throp Grumman B-2—Photo Courtesy US Air Force, HQ Air C 





City, State, Zip 





SEMICONDUCTORS 


Seeeeeeseere 







































































































































































































































































































































































































































































































































































































































































































































































































































































Mailing Address 
































Order by FAX: 216/696-6413 or call 216/696-7000, x 4137 



























































Proceedings of Portable By Design 


Sponsored By Electronic Design Magazine 





Price $150.00 per copy (add $12.00 shipping & handling per copy) 


A conference for OEM Designers of portable, nomadic, mobile, 
transportable and hand-held products. The product areas 
covered in these proceedings include almost 800 pages of 
information on: 


* Power Circuits 

* Connectivity 

* Input Devices 

* Managing Mechanical/Electrical Design Teams 
* Expandability/Configurability 

* Engineering The Whole System 

* High End Microprocessors 

* Low-Power Microncontrollers 

* Power Management 

* Application Development & Operating Systems 
* Batteries 

* Displays 


For additional or ordering information, please call (201) 393-6075 
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Five years of Electronic 
Design complete on one CD 


























WITH THE FUN! 


JOHN NOVELLINO 
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CD-ROM, produced by the Editors of 
L OSs Design Magazine, contains five com- 
plete volumes - that’s 124 past issues of Electronic Design 
© Magazine. Presented in 16-color VGA, it’s packed with more 
He than 4,000 photos and graphics. All the articles, features, prod- 
B uct reviews, product updates (even product demos!), editorials, 
letters are included - everything electronics industry professionals 
@ expect from Electronic Design. 

© All of the information in this CD is made instantly accessible 


5 Years of Electronic Design 
Magazine on CD-ROM (1989-93) $295" 


Ee Network 125 year versions also available - call for details 





TESTER TAKES AIM AT MULTICHIP MODULES 3 


THE SYSTEM COMBINES THE PERFORMANCE OF ANIC TESTER 
STER. 







popularity in multichip modules (MCMs) is bei 

crave the many adve es they 
‘ormance, |/O counts, and pack: g dens 
Ctive also make them harder 
that is, in ef 


t 9 
t equipment would be able to ev 
g all needed module tests, in 


One click of the mouse takes you to 
the articles, the photo’s, the © 
schematics, the charts -7t’s all there! 
Five complete years of Electronic 
Design Magazine on one CD! 


L through a powerful Hypertext application called Hyperwriter™. 


© All the articles 
¢ All the photographs 
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to test. MCMs 
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¢ All the schematics 


¢ All the drawings 
¢ All the editorials 
¢ All the letters 


HAyperwriter’ makes the information on this disk instantly 
accessible through hypertext links. Links made directly through 
each topic (article) to pictures, illustrations, schematics, full glos- 
saries, product demos, and contact names, plus past and subse- 
quent related topics. 

Specific topics are quickly located using the powerful search 
features provided. Using a key-word or key word strings, you get 
a list of all related topics-instantly 

Instant comprehensive information. Thats what this disk is al 
about. 








International phone orders call: 201-393-6060 ® Inside USA: 800-829-9028-9am-5pm est. ® To order by fax: 201-393-0204 


To order by mail: Send your order to: Electronic Design Magazine, 611 Route 46 West, Hasbrouck Heights, NJ 07604 


1 Year of Electronic Design 39h" 
Magazine on CD-ROM (1993) 


* Upgrade to the 5 year version within 90 days and pay only $200 
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Powerful, hypertext-based commands let 
vou quickly and efficiently find, re-find, 
ink, make notations, leave bookmarks, 
*xport, print, search, get product demos, 
and even return to your operating system! 


xternal - Life beyond this disk 


The Export button 
will export any or all 
of an article based on 
your selection. 


DOS & Win 
DOS brings you to 
the DOS prompt 
screen and Win takes you into Windows™ 
without quitting the application. These 
duttons make it easy for you to return to 
Electronic Design Magazine, where you left 
off, without re-launching. 


Setup & Print - This feature allows 
you to print articles, editorials, glos- 
aries, illustrations, and even photos (if 
your printer is capable) directly from this 
CD. Great source for reference. 


s00kmarks and Notes 
BkMrk - Bookmarks flag topics for future 


Bees S dali like using a bookmark in a 
cd Booknark | real magazine. Mark 
a spot, and the book- 
mark is stored even if 
you quit. 

GOTO brings you 
back to your book- 










Export Filename 


Filename: 


C:\SEDONCDN=.TXT 





Name ‘The Booknark 


raessruremy | 


<om 


narks. Deleting them is just as simple. 





Notes - Add and find your own notations. 
Notes stay until you delete them, even after 
you quit. 

Reader's Notes Annotation 
locks like the Transputer will be the 
next hot chip. We should get our best 


design team working on a Transputer 
ased project as soon as possible.> 


'3s-: 





Learn the backbone of the Electronic Seales Magazine CDROM irene ng the BUTTONBAR. 
SEARCH dialog boxes 


Simple search (top), Complex Search (center), 
and Search occurances found (bottom). 


Gen. Info - Complete reference 





Contacts - Company names, addresses, 
contact names, phone numbers- all of the 
information you need to follow up. 


Glossary - Full article glossaries, pro- 
vided by the Editors of Electronic 
Design magazine. The CD also comes 
with WORD LINK, which allows you 
to click on any word within the article and 
if it’s in the glossary, the definition pops 
up. When youre done, a simple click and 
its gone. 


Navigation Aids - Magellan you're not, 


and you don't need to be! 


All the aids youll need to motor your way 
through this CD in no time flat. 


CLR - Clear Back Links - Because every 
article you move to loads into RAM, this 
function allows you to clear articles you've 
finished. This frees up RAM for you to 
continue. 

TOC - Table of Contents - Takes you 
directly to the Volume Table of Contents 
(the whole year) with special links provided 
to Issue T-O.C. 





Top ie Nane 


Duration 


#% ELECTRONIC DESIGN ON CD-ROM: CONTENTS 


x 930513 : CONTENTS 
_ CLR : Clear Backward Links 
930513 - CONTENTS 
_ Navigation Aids Functions 
. | 930513:CONTENTS 
CLR : Clear Backward Links 
ELECTRONIC BESIGN: 1989-1993 





REL - Show-Related Articles - Calls up a 
list of, and lets you move to, related topics. 
HST - Show-Related History - Shows 
each topic visited during your current ses- 
sion and how long you were there, and 
then lets you return to previous topics. 





US A EVEN : 
MH UES FO) 
avaGentet KEEP. aru 


Available operators: &=AND {=0R “:NOT ~=XOR 





SRH - Search - Conduct simple, complex 
or proximity indexed searches. 

SDX - Subject Index - A hierarchical list 
of key subject areas compiled by the Editors 
of Electronic Design. The index also allows 


direct access to related topics. 


HELP - Instant on-line help for all 


Written in plain, easy to understand terms 
providing information for novice and pro 
alike. Available in any user screen. 

y 


ete alphabetica cal reference to fice ts 
dis fully deser ‘ibed and inctades a refcresce to the 
@ coenand below for information on that q 





MINIMUM SYSTEM | REQUI NU 3 


5 80386 PC or better 


= VGA video card adaptor w/ 6403 x 480 = "MS-DOS Version 3.1 or later 





oo ~ pixel resolution 16 colors. 








Power Supply 
savings. 


Or how to get the lowest cost-per-amp — 
fast, simple and easy. 







IR 500V IGBT 
MOSFET 


Bipolar ict 


Cost/Amp 


1 10 100 1000 
Frequency (kHz) 


Just plug in IR’s UltraFast 500V IGBT. And 
you instantly improve the efficiency and cost-per- 
amp of your single-ended off-line switch-mode 
power supplies. Without redesigning. 


Our IGBTs also come paired with IR super- 
soft recovery diodes in CoPacks for half-bridge 
supplies. All give you the lowest conduction 
losses ever. And fast switching speeds. 


Available from the most cost-effective IGBT 
line today. Value priced to save you money. In 
stock to save you delivery time. Send for our 
IGBT data pack. Or call. 310-322-3331, ext 2529. sage 


UltraFastIGBT 
You'll easily save more for your converters. ' 


UltraFast IGBT 


Available now at key IR distributors. 


ter] International Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, USA 310-322-3331, FAX 310-322-3332, TELEX 66-4464. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND, (0883) 713215, FAX (0883)714234 
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POWER 
SPLITTERS/ 
COMBINERS 


the world's largest selection 
2KHZ to IOGHZ from $2 


With over 300 standard models, from 2-way to 48-way, 0°, 90° and 180° 

90- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider band- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers expectations. 
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Design Engineering Bulletin 





New Product and Applications Information for Design Engineers 


X88C75 SLIC® E* Microcontroller Peripheral adds I/O ports, 
E?PROM, Static RAM, Interrupt controller and Address 
Decoding Logic to 80C31 Family 


he X88C75 SLIC Microcontroller Peripheral is the ideal enhancement to 

80C31 type systems. The device features 8K Bytes of E2PROM which 
may be used for either program or data storage and 16 bytes of static RAM for data 
parameter storage. The sophisticated 16 I/O lines are configurable as either In- 
puts or Outputs with two additional strobing signals for either latching data into 
the ports or for strobing data out. The Programmable Interrupt controller can be 
configured to generate interrupts from either data input into the ports or the comple- 
tion of the internal EZ2PROM write cycle. The E2PROM features concurrent read 
during write operation which allows the controller to continue program execution 
from the E2PROM during a write cycle to the same device. 

All internal resources are memory mapped and their location is program- 
mable through the internal nonvolatile programmable decoder. This allows 
multiple X88C75 SLIC devices to be used to provide up to 64K bytes of E2PROM, 
128 Bytes of RAM and 128 I/O lines without any additional logic. The X88C75 SLIC 
device also features an optional LAM (Latched Address Mode) mode of operation 





where the 8- I/O lines of port B are used to output the de-multiplexed low order es font x88C75 SLICE * = 
address byte of the 80C31 bus. This simplifies the inclusion of standard byte-wide [Rae ee . See 
memory devices suchasSRAM, NOVRAM or EPROMintothesystemapplications. Taam f "y ny t} HY HH ! : 1 cee 


X8§ C75 SLIC Provides Complete X88C75 Combines E*PROM, RAM, I/O Ports and Interface logic 


into an integrated, cost effective E’ Micropheripheral. 


Solution to Firmware in Embedded Systems 


he need for software upgradability is becoming increasingly important in embedded systems. The X88C75 SLIC device provides 
a complete hardware and software solution to this need. The device is delivered with a small library of routines loaded into the 
device. Upon initial power-up, the 80C31 will be initialized, and the SLIC firmware will download the applications software through the 
UART on the 80C31. Subsequent downloads can be 
performed by re-invoking the SLIC firmware to allow 
the applications software to be changed once the system 
is in the field. The software update can be performed 
over an RS232 interface, a network connection, a local 
serial bus, RF link or a fiber optics cable. The updates 
may be performed ina random fashion allowing a single 
byte, numerous bytes or the entire applications program 
to be updated. 

Designing systems based on the X88C75 SLIC E2 is 
simplified by making the SLIC firmware routines readily 
available to the application software. A PC based pro- 
gram called XSLIC was developed to handle the X88C75 
SLIC to host system interface. The XSLIC facilitates 
reconfiguration of the communication link parameters 
and downloading application programs to the target 
system. Provisions have also been made to relocate the 
SLIC firmware in case of address conflicts with on chip 
resources of the 80C51 derivative employed by the system. 


Upon initial power-up, the 80C31 will be initialized, and the SLIC firmware will download the 7 ; ata - 
applications software through the UART on the 80C31. Xicor ane Pe En Gch Loauteg Integeated Sader ay 
‘ registered trademarks of Xicor, Inc. 














IBMPC 


COMPATIBLE 





Xicor, Inc. Marketing Dept. 1511 Buckeye Drive, Milpitas, California, 95035 Telephone (408) 432-8888 Fax (408) 432-0640 


To receive this Design Engineering Bulletin, please use the reader service number or call: 
(408) 432-8888 Ext. 3336 
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MAP SERIES™ 
HIGH POWER 
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NRG SERIES™ 
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Dedicated to the proposition that one good idea leads to another. 


Thirty years ago, the closest an 
automobile might get to any kind 
of computing power was the 
exotic new electronic calculator 
in the dealership sales office. 
That was about as close as 
automobiles got to Sharp, too: 
we invented the first all-transistor 
diode calculator in 1964, and 
incorporated ICs into calculators 
just two years later. These were 
milestones that marked Sharp’s 


ARM gq “RM 7 
DRAGON ggg ear 2" 


iggy 808. 


MIPS yy 
a 109 


PERFORMANCE/POWER 200 
CONSUMPTION 


The ARM core is the most power 
efficient 32-bit RISC processor on 
the market today. It’s also the 
world’s smallest 32-bit RISC and, 
at less than $1/MIP for the ARM7, 
the most cost-effective. 
early inroads into the semi- 
conductor, LCD and information 
communication technologies 
which, soon, no automobile 
will be without. 

Today, Sharp is at the wheel 


of the advances in processing 


power, memory and display 


PROGRESS AE 


‘eiisas — 





ORT 


devices that bring the ultimate 
vehicle within sight: the autopilot, 
infobahn-ready automobile of the 


21st Century. 


THE FUTURE IS WITHIN 
ARM’S REACH. 


For example, tomorrow’s global 
positioning, auto-routing, auto- 
steer, voice recognition and 
collision-avoidance subsystems 


will owe a large 











Sharp’s 
new 32-bit 
RISC 


Processors 


LLL 


now being 


eee under 


200 
the ARM® partnership. Low-cost, 


high-performance, fully supported 
microprocessors like the LH74610 
and ARM7 Core are making 
32-bit performance practical in 
consumer products — from games 
and electronic books to interactive 
video and voice recognition. 

Our System on a Chip 
Design Center in Camas, WA, 
can help you roll out your product 
ideas quickly, using not only 


ARM technologies, but a wide 






variety of 4- to 32-bit micro- 
controllers and microprocessors. 
With our standard cell solutions 
and experienced design team, we 
keep your costs low and your 
options high. 


MEMORY: YOU CAN 
THINK BIG BECAUSE WE'RE 
THINKING SMALL. 


By mating ARM and other 
microprocessors with an 
array of leading Sharp 
memory devices, you 
can achieve unduplicated 
efficiencies in data access, density 
and device throughput. 

Recently, Sharp became 
the first manufacturer to offer 8 
and 16 Mb page-mode MROMs 
with 50 ns access times. That’s 


performance comparable to the 


From the basic calculator t 





speed of EPROMs, but at half the 
price. And, to meet customers’ 

memory-hungry but space-consciot 
design criteria, Sharp will also be 


the first to offer 64 Mb MROMs a 





Sharp’s newest 8 Mb and 16 Mb MRO 
achieve their 50 ns access speeds by 
using a page-mode function that rea 
a page of information at once. Sharp 
offers an industry-leading 6 - 8 week 
turnaround time. 


well as 32 Mb MROMs in both 


5-volt and 3-volt configurations. 





2-bit computing: Sharp keeps driving < ahead. 


DISPLAYS: TFT IS SHARP'S tion and in-flight entertainment GET ARMED 
MOST VISIBLE ADVANTAGE. WITH 32 BITS FOR $249. 
centers. ISO-9000 certified flat 
1arp is perhaps still best known panel facilities are already up and —_—Right now, we'll send you the our lineup of 4- to 32-bit micro- 
; the leader in active matrix running right here in the U.S.A. essentials of ARM development — _ processors and microcontrollers. 


nd other flat panel displays. software application manuals, 







‘om personal digital assistants data sheets, applications notes, 


» the world’s largest flat ARM software and Design Center 


anel full-motion monitors, information — for just $249. We'll 


varp TFT displays are even include an ARM baseball 


>Iping lead the evolution cap, because we figure you'll 


ward compact, portable display soon be going to bat for ARM. 


High contrast, wide 
viewing angle, up to 80 ms 
1d low power consumption. response rates and 16.2 million 1-800-642-0261, Ext. 904. And 
colors: nothing outshines Sharp TFT 
for high-quality displays in thin, 


superb resolution, viewability Simply call us toll-free at 





complete ARM 

software kit, including 
idio-visual displays range from lightweight profiles. Microcomputer Brochure covering manuals, ARM software 
and more, for just $249. 


Sharp’s family of analog TFT be sure to ask for our free Sharp 
inch to 10.4-inch screen sizes 
at are creating new realms of 


‘oducts ranging from handheld 


levisions to automotive naviga- FROM SHARP MINDS 
COME SHARP PRODUCTS” 


FOR MORE INFORMATION CALL SHARP AT 1-800-642-0261 EXT. 904 


oyright © 1994 Sharp Electronics Corporation. SEC-0594 
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LED PRINT HEADS MEMORIES MEMORY MODULES MICROPROCESSORS MICROCONTROLLERS MEMORY CARDS 


MICROPROCESSORS MICROCONTROLLERS MEMORY CARDS IC CARDS ASICs VOICE SYNTHESIS LSis LCD DRIVER/CONTROLLERS VF DRIVER/CONTROLLERS 


Make it Easy: 
BCH) 
Digital Cordless 
Telecommunication 





Oki telecom LSIs benefit from 
our pioneering experience 

in cellular and cordless tele- 
phones. Low power and ex- 
ceptional sound quality make 
them suitable for use in digital 
cordless phones (CT2, PHS, 
DECT, etc.), ISDN terminals, 
PABX systems and more. 
Features include: 

‘Single-rail operation -TSOP package 
availability ‘Independent transmit/ 
receive channels 


Parts and Partnership 


fully backed by customer- 
oriented flexibility and 
prompt follow-through at 
every stage, from design 
to manufacture. 


MSM7578/79 Small footprint, single-rail, 
5V ADPCM CODEC in 20-pin SSOP 


ADPCM 
Part No. Supply Companding pee eet CODEC Master clock Status 
voltage law G721 freq. 


MSM7543/44 475-525V |7543iplaw 7544/A-law | © |  _ |notneeded | MP | 


7578H/p-law 
MSM7578H/7578V/7579 |4.75-5.25V | 7578V/y/A-law selectable not needed 
7579/A-law 
7570, 
MSM7570 45-55V 
bau SP aes u/A-law selectable 19.2N2.288MHz 
MSM7570L/90L 7590, 10368MHz 


OKI 






People to People Technology 
For more information, contact: 
Oki Electric Industry Co., Ltd. Oki Electric Europe GmbH Oki Electronics (Hong Kong) Ltd. 
Electronic Devices Group Head Office Suite 1801-4, Tower 1, China Hong Kong City 
Overseas Marketing Dept. HellersbergstraBe 2, D-41460 Neuss 33 Canton Road, Tsim Sha Tsui, Kowloon 
5-25, Nishishinjuku 7-chome Germany Hong Kong 
Shinjuku-ku, Tokyo 160, Japan Tel: 49-2131-15960 Fax: 49-2131-103539 Tel: 852-7362336 Fax: 852-7362395 
Tel: 81-3-5386-8100 Fax: 81-3-5386-8110 Telex: 8517427 OKI-D Telex: 45999 OKIHK HX 


Oki’s advanced IC family is 
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REED RELAY/REED SWITCHES OPTICAL MOS RELAYS LED PRINT HEADS MEMORIES MEMORY MODULES 
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Because youre 
thinking fast... 





affordable high speed op amps. 


Low harmonic 
distortion. 
To reproduce your 
high-speed input 
signals with the _ 
greatest sig- § | 
nal purity, ’ g 
choose from op amps euch & as the 
350MHz CLC409, which delivers 
-65/-72dBe 2nd/3rd order harmon- 
IcsS at 2Vpp, 10002, 2OMHz. Plus 

a half dozen others with less 

than -50dBe distortion. 








Fast set ling time. 


Our wide range of high-speed op amps 
gives you a from 8-bit to 14-bit 
settling. The e fromthe 350MHz 
CLC409 with 
to 0.1% to the 195] 
CLC402 with a blazing 

18ns to 0.0025%. | 











Low power 


consumption. 


Want high speed with low power? 
Choose from op amps like the 350MHz 
CLC409 with 135mW power dissi- 
pation, the 1}60MHz CLC406 at 50mW, 
the 300MHz CLC420 at 40mW, or the 
SOMHz CLC505 at 10mW, which 

lets you set 
supply current 

_ over a range of 

- microamps to 
milliamps with 
-£L a single resistor. 





iC] Seolpaliiaicrel 
Seleerelion 


Solutions with speed 


4800 Wheaton Drive 
me) gm @re)|||also Ole Oloy-4e) 
(303) 226-0500 
1-800-776-0500 (USA) 










Pick your path to 


Low offset _—— 
A half-dozen high- 
speed op amps 
give you Vos 
oflessthan 
InV. For 3 | 

example, the | 7GHz GBW CLC425 
delivers a low 100uN offset. The 
CLC402 and CLC409 provide Vos of 
SOOuV. And nearly a dozen other fast op 
amps have less than 2mV offset. 


Low noise. 
With its ultra-low 1.05nVAHz input 
noise, the CLC4235 is the lowest-noise 
wide-band op amp on the market. 
Close behind is the unity-gain stable 
CLC426 with 1.4nVAHz input voltage 
noise. Followed by more than a dozen 
with e,, less than 3.0n VAAZz. 





Wide bandwidth. 


Choose from our large family of dc-. 
coupled wideband op amps. From 

the SSMHz CLC430 and the 350MHz 
CLC409 current-feedback op amps, 
to the 1.7GHz GBW CLC425 and 

the 5.0GHz GBW CLC42? voltage- 
feedback op amps. 












_ over their gain ranges. For 


are ready tofelp you with 


High gain. 
Our large family of current- 


feedback op amps deliver 
nearly constant bandwidths | 


example, the CLC401, at 
a gain of +20V/V, gives 
a 1SOMHz -3dB band- 
width. And the voltage- FF 
feedback CLC422, with its 5. OGHz 
GBW, delivers the widest gain 

bandwidth product on the market. 





Fast slew rate. 


Speed is our specialty, : 
you'd expect perform 
like the 175MHz C 
which delivers 260 
a 5 Vpp Output signa 
CLC411, a 15V op 
Plus nearly a dozen r 
greater than 1000s 













Prices you can afford. 
Pricing on our high-speed op amps 

is very competitive. And you’ll find 
significant quantity discounts. Take 

a look, because we have dozens of fast 
op amps to choose from. Plus 






product selection and 
design troubleshooting. 


For details, call 

or fax our European 
sales office and ask for 
our new “Solutions with 
Speed” data book and 
FREE macromodels. 
Then you can explore 
your own path to 

high speed. 





For more information, Contact Comlinear Europe Ltd. 
15 Mercia Business Village, Westwood Business Park, Coventry 
CV4 8HX, England. Phone 44 203 422958, Fax 44 203 422961 


© 1993 Comlinear Corporation 
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The LM6142 / 4 —~ Ultra-high gain-bandwidth of 17MHz @ 50KHz while drawing just 
650p/A of supply current @ +5V ~ Rail-to-rail input and output ~ Guaranteed single-supply performance ~ 
Excellent DC precision (Vos of ImV; CMRR of 107dB) ~ Operates from +1.8V to +24V supplies ~ Low voltage noise 


(e,=13nV/VHz @ 1KHz) — For a free product sample kit and Rete eee 


ordering information, call 1-800-NAT-SEMI, Extension 305. Semiconductor 
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TECHNOLOGY NEWSLETTER 


Coloray Display Corp., Fremont, Calif., and Sandia National Laboratories, 
AD VANCED FP D P ROCESS Albuquerque, N.M., have combined their resources to develop an advanced 


Is IN THE WORKS flat-panel-display (FPD) manufacturing technology. As part of this $2.6 mil- 
lion, three-year effort, they will jointly develop an advanced-manufacturing technology that 
will potentially result in revolutionary improvements in the proprietary manufacturing pro- 
cesses and technology used in Coloray’s flat-panel display products. The research will specifi- 
cally focus on the design, development and manufacture of field-emission-based flat-panel- 
display products with superior performance and lower manufacturing costs. 

As part of this project, researchers from Sandia National Labs will use their technical 
expertise in collaboration with Coloray’s thin-film capability to fabricate new and unique thin- 
film structures required for improved display performance and manufacturing yield. In addi- 
tion, their joint expertise in thin-film deposition will be used to investigate alternative display- 
fabrication techniques. It is hoped that the research will lead to reductions in the time and cost 
to bring field-emission-based FPD products to market. Contact Charles Antony of Coloray 
Display Corp. at (510) 623-3300. CA 


Full-color, three-dimensional, lifelike photographic images—a.k.a. holo- 
COLOR HOLOGRAMS EDGE grams—are quickly becoming a reality. This is partly the result of the re- 
CLOSER TO REALITY search and development efforts of Dr. Hans I. Bjelkhagen, well-known holo- 
grapher and vice president of American Propylaea Corp., Birmingham, Mich. Current holo- 
graphic techniques are limited solely to monochromatic images. Using a technique developed 
by Dr. Bjelkhagen, though, holographic techniques now have the option of full-color, in addi- 

tion to monochromatic images. 

This development promises to create a revolution in a number of industries, including auto- 
motive, medical imaging, advertising, and marketing. Currently, much attention is focused on 
the transfer of this technology to the automotive industry in an attempt to develop large-scale, 
full-color holograms for the purpose of reducing the overall time from design to market. 
Initial estimates suggest that by using full-color holographic images, new cars could be de- 
signed and brought to market in 20 months, as opposed to approximately 45 months, using con- 
ventional technology. For further details, contact American Propylaea Corp. at (810) 642- 
7000. CA 


ARP A SPONSORS The National Center for Advanced Information Components Manufacturing 
(NCAICM), Albuquerque, N.M., a collaboration between ARPA and the U.S. 
CONTINUE R&D ly ROGRAMS Department of Energy, is currently undertaking 25 new projects in from flat- 
panel displays and microelectronics, to optoelectronics and advanced lithography. Such re- 
search could be beneficial in speeding the time to market for U.S.-developed advanced-infor- 
mation components. 

One key project focuses on the development of an automated system of active structural 
controls for advanced lithography equipment. Such a system could potentially lead to the re- 
duction of possible vibrations introduced during the manufacturing process. In addition, this 
automated damping system could help reduce any of the imperfections or waste that occur 
during manufacturing, as well as improve overall manufacturing productivity. 

Another area of research and development, vital to the microelectronics industry, focuses 
on the design and fabrication of sensors for the detection of contamination, and the measure- 
ment of defects during the manufacturing process. Such devices could have broad applica- 
tions for use in better understanding and resolving problems associated with manufacturing 
both microelectronic devices and flat-panel displays. 

It is hoped that these research and development efforts of NCAICM will assist in providing 
U.S. microelectronics manufacturers, as well as the emerging flat-panel-display industry, an 
opportunity to increase their competitiveness in the world marketplace. For more informa- 
tion, contact Jim Jorgensen of NCAICM at (505) 844-1023. ca 
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CHOICES. We offer you three distinct EASY TO USE. Our highly automated Designer Series 


families of antifuse FPGAs that provide can cut days, weeks or even months off your design cycle. Our 
more than 300 different combinations of automatic placement and routing tools let you make last minute 
speed, density and packaging. So you design iterations with minimal compromises. Recent additions 
never settle for less than you need—or pay include ACTmap™ FPGA Fitter, a logic synthesis and optimization 
for more than you want. Also, to ensure you tool, ACTgen™ Macro Builder, a powerful parameterized macro 

a plentiful supply at competitive prices, function generator, and ChipEdit, the first of our new generation 
we’ve added Arrow Electronics worldwide of graphical design tools created especially for the Windows™ and 


to our list of distributors, which in North X-Window environments. All of which 
America includes Pioneer and Wyle. = are fully integrated within our core 
Designer system. 
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FAST AND PREDICTABLE. The Actel antifuse is a very aot Lot nieee FLEXIBLE. Actel FPGAs and design tools 
low RC interconnect element. And our patented segmented give you the freedom to shrink all or some 
routing offers almost any length of routing track, which of your system’s logic onto a single program- 
minimizes RC for any chosen path. The result is fast, mable device. Only Actel really lets you fix your 
predictable timing, even at high capacities. You get fast I/O pins before you’ve finished your design, 
logic, such as 167 MHz counters and datapath and so that work can progress on other parts 
7.5 ns clock-to-out speeds. Which lets you of your system. You get all that, plus high 
achieve fast designs like 100 Mbit Ethernet gate utilization, thanks to the plentiful 
receivers, 100 MHz graphics controllers, and routing resources that are an inherent 
50 MHz DRAM and DMA controllers. part of our antifuse technology. 





AFFORDABLE. The special combination 
of the Actel antifuse and channeled 
architecture gives you the best value in 
logic today. Our antifuse element is far 
smaller than competitive switching tech- 
nologies, delivering greater capacity and 
more functionality in smaller die sizes. 

And less silicon equals lower costs. Plus, 
our channeled architecture lets you use 
more of the available logic on every chip. 


antifuse and channeled architecture give 
you small, homogeneous logic modules, 
which make our FPGAs extremely well 
suited to high-level design techniques such 
as HDL/VHDL and synthesis. In addition, 
we've assured that the most popular HDL/VHDL 
and synthesis tools work with our architecture— 
including tools from Cadence™, Exemplar, IST, 
Mentor Graphics®, Synopsys®, and Viewlogic®. 


Specify only original, genuine With microprocessors and memory increasingly 


antifuse FPGAs from Actel. 


In 1988, we pioneered the first antifuse 


standardized, logic design may be the only area 
where you can differentiate your product. So 
FPGAs. Since then, we’ve continued to don’t risk your design on anything less than the 
genuine article: Actel antifuse FPGAs. For 
information, call 1-800-228-3532. You'll agree, 


. there’s no substitute for the real thing. 


expand our technology to give you 
even greater speed, capacity and 
design flexibility. Today, nobody can 
match the fast, flexible design of Actel 
FPGAs because nobody can duplicate 





SYNTHESIS FRIENDLY. Our 
| 
our technology. We hold 40 patents 


955 East Arques Ave., Sunnyvale, CA 94086-4533 


1-800-228-3532 


908-225-0700 (outside North America) 


on our antifuse and channeled 


architecture alone. 
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Without compromise. 


The value of this scope is 
easy to see. 


Take a close look at the HP 54600- 
series oscilloscopes, and you can’t 


help but notice certain things. 


It looks and feels like an analog 
scope, with dedicated knobs and a 
display that responds instantly to 
your control changes. Yet it has all 
the digital power that analog can’t 
give you — high accuracy, automatic 
measurements, hard copy output 
and programmability. And superior 
viewing of virtually any waveform, 
even at low rep rates and slow 
sweep speeds. 


But what really stands out is that 

the HP 54600-series scopes give you 
all this performance at a great price. 
Four models ensure you get the right 
scope for your measurements. The 
HP 54600B 100 MHz (2-channel). 

HP 54601B 100 MHz (4-channel). 
The HP 54602B 150 MHz (4-channel). 
And the HP 54610B 500 MHz 
(2-channel). 


& For more information, call 
your local HP sales office or 

one of the numbers listed below. 
We'll be happy to send you literature 
about the HP 54600-series scopes. 


There is a better way. 


HEWLETT® 
PACKARD 
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LASER-SCANNING SYSTEM OFFERS REAL-TIME 
IMAGING AND REVIEW OF WAFER DEFECTS 


he escalating need 
' for semiconductor 
processing in various 
electronic products has 
forced chip makers to meet 
ever higher standards of 
performance and yield. In 
addition, the development 
of 256-Mbit DRAM and 
ULSI devices has promul- 
gated increasingly complex 
wafer sub-geometries and 
decreasing IC line widths. 
Semiconductor processing 
now takes place in 400 steps 
instead of 100, making par- 
ticulate and etch defects 
practically invisible. Need- 
less to say, all of these fac- 
tors has underscored the 
need for a quick and effec- 
tive system that will pro- 
vide on-line scanning of wa- 
fer defects. 

By integrating a number 
of advanced technologies, 
this need now can be ful- 
filled with a real-time laser- 
scanning inspection tool. 
Developed by Ultrapointe 
Corp., San Jose, Calif., the 
Laser Imaging System 
(LIS) boasts advanced 
process control and the abil- 
ity to identify defects of 0.1 
and 0.3 um in diameter. 

Conventional inspection 
systems, whether based on 
simple microscopes or scan- 
ning electron microscopes 
(SEMs), have served as the 
solutions to these problems 
for a number of years. Such 
systems, while effectively 
allowing product wafers to 
be scanned for anomalous 
optical sites, characteristic 
of defects, are plagued by a 
number of significant prob- 
lems. Microscope inspec- 
tion stations, for example, 
are unable to meet the 
growing demands of semi- 
conductor processing. And 
SEMs typically are more 
appropriate for laboratory 
applications due to limited 


wafer throughput and the 
potential for wafer damage. 

All conventional inspec- 
tion stations seriously lack 


sufficient resolution to 
identify small artifacts or 
structures of 0.1 to 0.3 um in 
diameter. Though they’re 
able to determine the den- 
sity of wafer defects, they 
can’t accurately identify 
their nature or exact loca- 
tion. Consequently, the 
semiconductor industry has 
been left looking for a cost- 
effective, non-destructive 
instrument with the ability 
to “revisit” and positively 
identify defects. 

One solution, as identi- 
fied by Ultrapointe’s scien- 
tists, is based on the princi- 
ples of confocal microscopy. 
This technology, when inte- 
grated into the LIS, pro- 
vides for a tool that can “re- 
visit” a problem site already 
identified by conventional 
means, and provide de- 
tailed information on par- 
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ticular types of defects. 
Such information is invalu- 
able in accessing defect 
characteristics, wafer dam- 
age, and yield throughput. 
Fully automated and re- 
quiring less than 1 hour of 
training for an inspector to 
operate, the LIS in its basic 
mode offers performance 
and reliability at a moder- 
ate cost and with a two-fold 
acuity improvement. 

One of the key features of 
confocal microscopy is its 
ability to nondestructively 
depict relatively high reso- 
lutions of approximately 0.1 
um. On top of that, it allows 
samples to be inspected in 
their own natural environ- 
ment. As a result, it facili- 
tates high throughput in 
production situations and 
minimizes any possible arti- 
facts caused by sample 
preparation for inspection 
using other inspection tech- 
niques. 

The confocal technique, 
Cc DESIG NE 
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at the heart of the LIS op- 
eration, is based on the use 
of a point source of light, 
from an air-cooled, multi- 
line argon laser, sharply fo- 
cused to a diffraction-lim- 
ited spot on a sample (Fig. 
1). The reflected light is 
viewed through a spatial fil- 
ter that isolates the viewing 
area coinciding with the il- 
luminating spot. Thus, the 
illumination and detection 
apertures are optically con- 
jugated with each other. 

The spatial filter also fil- 
ters out all light except that 
coming from the focal plane 
of the objective lens, result- 
ing in a very small 0.5-nm 
depth of field, increasing 
sensitivity. A photodetec- 
tor measures the intensity 
of the light reflected by the 
sample and produces a 
high-contrast image, 
formed only with the in-fo- 
cus light. 

The  diffraction-limited 
laser spot is typically ras- 
ter-scanned at video rates 
across the sample. The pho- 
todetector’s entire output is 
digitized using 256 gray lev- 
els and collected for later 
processing to build an im- 
age of the sample. Because 
the sample is mounted on a 
precision stage, it can be 
moved to a new Z-axis loca- 
tion, after the X- and Y-axis 
scan. This process may be 
repeated many times. All 
obtained digitized data then 
can be combined into a 
three-dimensional surface 
image using a high-speed 
data processor. 

These images provide vi- 
tal information not only re- 
garding the size and spatial 
relationships between vari- 
ous features, but also in 
identifying defects such as 
particles, pits, scratches, 
and masking defects. With 
the high-resolution images 
generated by LIS, as well 
as its ability to see below 
the surface of transparent 
layers, there’s no limit to 





the depth of information it 
can provide. 

The actual operating sys- 
tem has two main compo- 
nents—an operator console 
and a laser optics unit. The 
console, which executes all 
system control from multi- 
ple user-configurable win- 
dows, may be located re- 
motely from the laser-op- 
tics unit, allowing for 
greater system flexibility. 

The system computer 
consists of menu-driven 
software screens, scroll 
bars, and push buttons, 
geared toward making the 
system user-friendly. Multi- 
ple windows allow the op- 
erator to look at several 
digital images, such as 3D 
surfaces, profiles, and Z-di- 
rection slices, simultane- 
ously (Fig. 2). The optics 
unit relies on its automated 
X-Y drives and wafer han- 
dling to conduct all com- 
puter-executed processing 
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steps. Wafers ranging in 
size from 75 to 200 mm can 
be processed without con- 
tamination. 

Combining automated 
robotic wafer handling, in- 
tegrated automated stages, 
and dedicated software 
tools, LIS can control defect 
identification, archiving, 
and communication. It in- 
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terfaces with all commer- 
cial wafer-inspection sys- 
tems and centralized fab da- 
tabases. Its small footprint 
makes it easy to integrate 
into any fab. Moreover, the 
LIS, according to 
Utrapointe, outperforms 
SEMs in cost of ownership 
and clean-room capability. 
The basic LIS model, the 





LIS-500, is specifically de- 
signed as an automated sys- 
tem for use on production 
lines. It can be upgraded to 
either the LIS-1000 or LIS- 
2000 to offer a variety of 
higher-level functions. 

The LIS-1000 offers a 
marked improvement in 
resolution of 2D and 3D im- 
ages. It also features high- 
resolution optical and laser 
images, as well as image 
manipulation and profiling. 
The LIS-1200 adds speed 
and integrated imaging to 
the LIS-1000 package. 
Moreover, it combines full- 
white-light and laser-imag- 
ing capabilities through the 
Same optics, providing 
greater capability to locate 
even the most obscure de- 
fect in a timely manner. 

For further information 
and cost details, contact Ul- 
trapointe Corp. at (408) 894- 
7080. 

CHERYL AJLUNI 





MULTILEVEL CHARGE-VALUE SENSING SCHEME 
DOUBLES FLASH-MEMORY STORAGE DENSITY 


dvances in memory 
A density often come as 

a result of fine-line 
lithographic processes that 
shrink the memory cells, or 
through innovative mem- 
ory cell structures that re- 
duce the area for each bit. 
However, a new scheme, 
which can double the bit 
density without disturbing 
the lithography and physi- 
cal-cell design, promises to 
make flash-type nonvolatile 
memories much more price- 
competitive with other 
memory approaches. 

The scheme, called the 
multilevel cell, uses a 
charge-sensing technique 
to detect various values of 
charge stored on each float- 
ing gate. These values then 
are used to quantify the 
contents of the cell into two 
bits rather than a single bit. 





In standard flash memories, 
the floating gate is consid- 
ered programmed when the 
charge on the gate reaches 
a minimum threshold value, 
Vi, or any level above that 
threshold. However, using a 
single threshold level limits 
the cell to representing a 
single bit of stored data. 

The multilevel cell 
scheme, developed by Intel 
Corp., Santa Clara, Calif., 
sets up four threshold volt- 
age windows between the 
value of 0 and V; (see the 
figure). Each threshold 
window represents one of 
four progressively higher 2- 
bit patterns of stored 
data—00, 01, 10, or 11—as 
the voltage increases from 0 
to V; maximum. 

Storing multiple bits us- 
ing multilevel charge sens- 
ing isn’t a new concept, 
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however. Over a decade 
ago, a multilevel charge- 
sensing scheme, referred to 
as “stratified charge,” was 
proposed for DRAMs in a 
paper at the IEEE Interna- 
tional Solid State Circuits 
Conference. Information 


‘Storage Devices Inc., San 


Jose, Calif., currently uses 
an analog form of the multi- 
level-charge scheme _ to 
store and playback audio. 
To set the various V; win- 
dows, Intel starts by set- 
ting a reference point of 
V;,/2. For the sake of clarity, 
it will be called reference 
voltage 1 (Vp). Charge-de- 
tection circuits then can 
easily decide if the charge 
value is above or below the 
Vr level, which deter- 
mines the value of the first 
bit. That’s the same func- 
tion performed by single- 
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bit/cell floating-gate sense 


circuits. But in Intel’s 
scheme, the midpoint of 
each window (0 to V;/2, or 
V,/2 to V;) has a second ref- 
erence voltage, Vpo. A sec- 
ond comparison of the 
charge value is made to de- 
termine if the charge value 
is above or below the Vpo 
level, establishing the value 
of the second bit. 

The key to this scheme is 
the on-chip circuitry’s abil- 
ity to reliably sense the 
charge value in each cell and 
ascertain which bit pattern 
the charge represents. To 
perform the sensing, new 
finer-grain detection cir- 
cuits must be included on 
the chip. The multilevel 
comparisons require more 
precise manufacturing and 
very tight tolerance control 
to ensure that the voltage- 
threshold windows line up 
properly and remain stable 
over time and temperature. 

Stability is key to the vi- 
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ability of the cell charge- 
sensing scheme, because in- 
stead of dealing with a sub- 
stantial threshold voltage 
in one measurement win- 
dow, the new scheme must 
deal with four windows that 
use one quarter of the 
threshold voltage. Dr. Ste- 
fan Lai, the director of flash 
technology at Intel, expects 
that the process technology 
now in place can readily 
handle the challenge to set 
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Vy = threshold voltage; Vp = reference voltage — 


up four stable windows, 
turning 16-Mbit chips into 
32-Mbit memories’ with 
minimal changes to the 
overhead circuitry. Al- 
though no product is ex- 
pected soon, reliability 
studies are showing great 
promise. 

Furthermore, Dr. Lai 
feels that the technique 
could be extended further 
to store additional bits per 
cell. However, to store four 





bits, for example, 16 win- 
dows would be needed. 
That would require ex- 
tremely tight tolerances on 
very-small-threshold win- 
dows, something today’s 
processes can’t handle. But 
by the turn of the century, 
improving multilevel tech- 
nology could make possible 
1-Gbit/chip _floating-gate 
nonvolatile memories with 
mature 256-Mbit processes. 

DAVE BURSKY 


ARE 100-GH2Z-FT SILICON-GERMANIUM 
HBTS FOR REAL? FIND OUT AT THE BCTM 


reviously, at two 
Pree: conferences 

(the International 
Electron Devices Meeting 
and the International Solid 
State Circuits Conference), 
Analog Devices and IBM 
announced and described a 
unique  silicon-germanium 
(SiGe) bipolar process capa- 
ble of challenging gallium 
arsenide’s speed and band- 
width (ELECTRONIC DESIGN, 
Dec. 2, 1993, p. 48, and Feb. 
7, 1994 p.47). The process 
allows the fabrication of 
SiGe heterojunction bipolar 
transistors (HBTs) with fis 
reaching over 100 GHz and 
beta-Early-voltage prod- 





ucts in the tens of thousands 
at collector-emitter volt- 
ages under 8 V (high beta- 
EKarly-voltage products are 
virtually mandatory for 


high-performance analog 
circuits). The lingering 
question, though, is 


whether or not this process 
has a commercial future. 
Are the transistors and ICs 
it has created (for example 
a 12-bit, 1-GHz digital-to- 
analog converter) merely 
laboratory curiosities or is 
the process practical and 
economically viable? 
Panelists on an evening 
session at next month’s up- 
coming Bipolar/BiCMOS 
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Circuits and Technology 
Meeting (BCTM) in Min- 
neapolis, Minn., (Oct. 10-11) 
hope to shed some light on 
those and other SiGe ques- 
tions. The panel consists of 
eight experts in the high- 
speed/high-frequency IC 
transistor field. One expert, 
Dr. Bernard Meyerson of 
IBM, developed the ultra- 
high-vacuum _molecular- 
beam epitaxy (UHV-MBE) 
technology that IBM uses 
to make SiGe ICs. 

The panel has agreed to at- 
tack the following questions: 

e What types of circuits 
lend themselves to SiGe 
HBTs? 
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e What types of systems 
lend themselves to SiGe 
HBTs? 

e Will SiGe HBTs replace 
GaAs MESFETs? How 
about GaAs HBTs? 

e Will silicon BJTS re- 
place SiGe HBTs? 

e Will deep-submicron 
MOSFETs ultimately re- 
place Si BJTs and even SiGe 
HBTs? 

e Just how far along is the 
commercialization effort of 
SiGe? 

In addition to Meyerson, 
the panel consists of Dr. F. 
Chang (Rockwell Interna- 
tional), Dr. John Cressler 
(Auburn University), Dr. K. 
Elliot (Hughes Aircraft), 
Dr. Christian Kerramec 
(Analog Devices), Dr. A. 
Khadibzadeh (Texas. In- 
struments), Dr. A. Oki 
(TRW), and Dy. S.J. Prasad 
(Maxim Integrated Prod- 
ucts). 

Over the BCTM’s two- 
day run, attendees will have 
access to over 65 papers. 
Analog ICs are the topic of 
13 papers, a dozen more 
cover digital ICs, and the 
remainder represent an 
eclectic mix covering ad- 
vanced bipolar and biCMOS 
processes as well as IC-de- 
vice simulation and model- 
ing. 

Those interested in fast, 
wide-band transistor and 
IC technologies will find 
that the BCTM has much to 
offer. For example, Tuesday 
morning after the panel ses- 
sion, a group of papers will 
kick off with a 50-minute in- 
vited tutorial prepared by a 
joint Analog Devices-IBM 
team that includes Kerra- 
mec and Meyerson. Enti- 
tled “SiGe HBTs reach the 
microwave and millimeter- 
wave frontier,” the paper 
will cover the communica- 
tions, computer, and auto- 
motive applications that 
need the _ frequencies— 
ranging from RF to milli- 
meter waves—which are 


© 1994 Synopsys Inc 





All rights reserved. Logic Modeling, the Logic Modeling logo and SmartModel are registered trademarks and LM-family and SourceModel are trademarks of Synopsys, Inc. 











So 





ee 
en 
see 





Picea ee 





even on their first trip to the board, with 





re turned loose with the rest of the system, they 


geae 

= nN 

2 “ 

E ) 

"n ” rh) 

co 5 = 

£ © 5 

a 

2 rv 
~~ 

3 c 

fp 4 





as soon as they 


oY Wh 
we f 


information from the semiconductor manufacturer. Plus, it doesn’t matter 


gn 
Modeling works with every m 


. LD1. 


Ic 


se 


Modeling. 
Logic Modeling’s 12,000+ software and hardware models let you simulate your ASICs in the board or system — 
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before you fabricate. No waiting for prototypes. No revisions. And the models are incredibly accurate because each is 
first time around. This free booklet will tell you how. Call 


built using the actual chip or detailed des 
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DO YouR ASICs HAVE BEHAVIOR PROBLEMS? 


simu 





forget everything you told them. Be sure your ASICs operate just the way you des 


You know the story. You raise your ASICs to behave perfectly. Then, 
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Lure of 


Samsung LCD 
Driver ICs 


is irresistible 
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SAMSUNG 


SAMSUNG SEMICONDUCTOR INC.(USA,SANJOSE): TEL (03) 5641-9850 FAX. (03) 5641 -9851 
TEL : (408) 954-7000 FAX: (408) 954-7873 SAMSUNGSEMICONDUCTOR EUROPE GMBH ( FRANKFURT): 
HONGKONG BRANCH: TEL - 8626900 FAX -8661343 TEL -0049-6196-90090 FAX.0049-6196-900989 
TAIWAN BRANCH(TAIPE!): TEL : (2) 757-7292 FAX :(2)757-731 SINGAPORE PTE LTD. - TEL. 535-2808 FAX:227-2792 
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Experience the satisfactions that only comes 
.. from Samsung LCD driver ICs, including 
© TN, STN, and TFT. 


Samsung’s outstanding LCD display technology ensures incredibly clear 
graphic data displays. Whether it’s static, character or graphic panel drivers 
for thin film transitors that reproduce stunningly nature colors, Samsung 


is the videophiles’ choice. 


From the world leader in the field of DRAMs, Samsung offers a wide range 
of LCD driver ICs packing options that incorporate the customized fonts 


customers demand, competitive pricing, and QFP, slim-TAB designs. 


Innovative LCD display technologies and premium quality products 


designed to ensure maximum customer satisfaction-Samsung LCD drivers 


ICs, the experts’ choice. 





SAMSUNG LCD IC LIST 


Static KS0035 | 1/1 Duty 538seg 64QFP 3/6.5 3Vdd | Fosc=48K | NOW 
1/2 Duty 104seg 


Character KSO0063 | 80seg DR 100QFP 
KS0076 | 16C/40S CNTR&DR | 80QFP 
KSO068 | 16C/60S CNTR & DR | 100QFP 
KS0070 | 16C/80S CNTR & DR | 128QFP 
KS0071 | 32C/60S CNTR & DR | 128QFP 














































Graphic KSO0083 | 80com/seg 
KS0084 | 80com/seg Mirror 
KSO786 | 80seg DR 
KS0787 | 160seg DR 
KS0788 | 160com/seg DR 


KS0789 | 100com DR 






100QFP 
98STAB 
191STAB 
197STAB 
120STAB 





















ERT. KSO0601 | 120gate 135STAB 30 
for TV KS0602 | 120source 141STAB 18 10M NOW 
KS0604 | Controller (for TV) 32SDIP 5 8M 94.3Q 


@ SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIV.(SEOUL, KOREA): TEL : (02) 259-1114 FAX : (02) 259-2468 SAMSUNG ELECTRONICS JAPANCO.,LTD.(TOKYO): 
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MOST EPLDS ARE _ 2:50 
VERY PREDICTABLE. | »::::-:::i0sic 
a surprise is far less welcome. 
SOON Ee OR Like when you have to change 
(4 your pinouts to accommodate 
LATER THEY’ ag last minute design changes. 
GOING TO whe pediaadly oor 
ciate the predictability of our 
CAUSE PROBLEMS. °°: 
@ able Xilinx XC7000 EPLDs. 


) 721-0900. Xilinx is a registered trademark, Universal Interconnect Matrix is a trademark, and The Programmable Logic Company is a service mark of Xilinx, Inc. 


There are times when you 
want to be surprised. Say, on 

















The only surprises they 
offer are pleasant ones. 

You see, only Xilinx 
EPLDs use our patented 
Universal Interconnect 
Matrix The UIM not only 
guarantees 100% routing, 
it also lets you make design 
changes without changing 
the pinouts. They’re also 
unexpectedly quick—just 
5ns, pin-to-pin, to be exact. 


Integrating your design 


is almost as fast. 


Since our EPLDs 
look like PALs, you 


already know the 





design methodology. 
Our software won't 
present any shocks to your 
system, either. 
There's built-in logic 
optimization, a PAL con- 
version utility and support 


ie for both PAL 


compiler 


- 
Fo ty ay 







and sche- 
matic-based 
design entry. 

Yet, in spite 
of all they ofter, 
theyre priced so low, you'll 
jump at the chance to 
use them. 

To get a copy of our PAL 

Conversion Guide packed 
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with more info, call us at 
800-231-3386, or talk to 
your Xilinx representative. 
Because when you get right 
down to it, nobody makes 


better EPLDs than Xilinx. 
Which really shouldn't 


surprise anyone. 


>. XILINX’ 


The Programmable 


Logic Company. 








attainable only with the 
high-performance, low-cost 
components provided by 
the silicon semiconductor 
industry. The tutorial will 
address SiGe HBT technol- 
ogy performance at micro- 
wave and millimeter-wave 
frequencies, as well as its 
applicability to wireless re- 
ceivers and microwave sen- 
sors. 

The same session carries 
a second SiGe paper by a 
team from NEC. It de- 
scribes SiGe ICs that were 
developed for a 20-Gbit/s 
optical transmitter using a 
self-aligned SiGe-base bipo- 
lar transistor built on a 
bonded-wafer _ substrate. 
These ICs include a selec- 
tor, multiplier, and D-type 
flip-flop. The session’s third 
paper describes a_ low- 
noise, high-gain silicon-bi- 
polar transimpedance am- 
plifier for 10-Gbit/s optical- 
fiber links created by a 
team at Ruhr University, 
Bochum, Germany. 

Some of the other subjects 
in the session include analog, 
digital, modeling, and de- 
vice/process discussions. On 
the analog front, notable tech- 
nical papers include: 

e Paper 1.1 from Analog 
Devices. Its subject is a 14- 
bit, 2.5-MHz, pipelined and 
subranging ADC with on- 
chip EPROM that needs less 
than 500 mW of power. In 
addition to laser-wafer trim- 
ming, the on-chip “write- 
once” EPROM calibrates in- 
terstage gain errors at the 
package sorting stage. The 
ADC delivers an integral 
nonlinearity (INL) as low as 
+1.5 least-significant bit 
(LSB) and a differential non- 
linearity (DNL) as low as — 
0.6, +0.8 LSB. The chip is fab- 
ricated on a 2-um/10-V 
CMOS process. 

e Paper 1.2 from National 
Semiconductor. This pres- 
entation discusses a pair of 
fast, low-power, voltage- 
feedback op amps built on a 
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WANT TO GO? 

For more information 
on the BCT, including a 
copy of the advance pro- 
gram, call (612) 934-5082 
(there’s a 24-hour voice- 
mail service). You can also 


fax your request to (612) 
934-6741, or mail it to 
Janice Jopke, Conference 


Coordination services, 
6611 Countryside Dr, 
Eden Prairie, MN 55346. 
Her e-mail address is 
jjopke@aol.com. _ 


40-V complementary-bipo- 
lar process. One chip sports 
a bandwidth of 110 MHz 
and slews at a rate of 2000 
V/us, yet it draws less than 
2.5 mA of current from +15- 
V power-supply rails. The 
other chip needs 6.5 mA of 
current, but it slews even 
faster and its bandwidth 
runs 200 MHz. 

e Paper 1.4 from Motorola 
Semiconductor and the Al- 
len-Bradley Co. This “smart” 
motor protector is quite a dif- 
ferent device. The micro- 
power, motor-powered 
switch-mode IC _ protects 
large inductive motors draw- 
ing from 9 to 1200 A of cur- 
rent. 

e Paper 5.1 from NEC. 
This invited tutorial covers 
design techniques for analog- 
biCMOS ICs. It covers the 
design of a biCMOS op amp 
as a basic analog-building- 
block circuit. 

e Paper 5.2 from Sie- 
mens. Discussed is a l-um 
biCMOS adaptive, analog 
notch filter for applications 
in analog telephone sub- 
scriber lines. The IC takes 
advantage of its accurate 
switched-capacitor filters, its 
low-offset comparators, and 
analog multipliers. 

e Paper 11.2 also from 
Siemens. This paper talks 
about a 2.7-V, 800-to-2100- 
MHz transceiver chip set 
for mobile radio applica- 
tions. The transmitter and 
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receiver chips are built on a 
25-GHz bipolar process. 
The chip’s circuits include a 
direct-conversion quadra- 
ture modulator, IF and RF 
synthesizers, as well as a 
programmable 80-dB IF 
amplifier. 

On the digital side, nota- 
ble papers include: 

e Paper 2.1 from Intel. 
This invited tutorial dis- 
cusses current techniques 
for high fan-in circuits us- 
ing CMOS, biCMOS, and 
ECL circuits. It concludes 
with a description of a new 
biCMOS IC that can handle 
fan-ins of greater than 32 in 
a single stage. 

e Paper 2.4 from Cypress 
Semiconductor. It discusses 
a 4.5-ns 22V10-type PAL 
built on a 0.5-um biCMOS 
process. The use of ECL- 
level swings provides the 
high speed. 

e Paper 6.2 from Sun Mi- 
crosystems. The subject of 
this paper is a subnanosec- 
ond 64-kbit biCMOS 
SRAM. This 2-kword-by- 
32-bit device features a 
very fast access time of just 
900 ps. 

e Paper 6.4 from Texas In- 
struments. Its subject fo- 
cuses on a family of voltage- 
scalable, gigahertz-type, 
biCMOS interface circuits, 
which are basic building 
blocks for communication 
ICs running at data rates 
above 2.5 Gbits/s. The de- 
vices can operate with nomi- 
nal power-supply voltages 
below 2.5 V. 

e Paper 7.3 from Mit- 
subishi. The paper dis- 
cusses an active-pull-down 
ECL circuit that adjusts its 
pull-down capability to the 
load capacitance. As a re- 
sult, it achieves a power dis- 
sipation in a class with that 
of CMOS devices. 

Key papers concerning 
modeling include: 

e Paper 3.4 from Toshiba. 
The subject of this paper is 
a modeling technique for 
DES IGN 
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scaling down bipolar-silicon 
analog transistors. The 
technique allows designers 
to model such parameters 
as power, noise figure, and 
power gain. 

e Paper 8.1 from AT&T. 
The theme of this paper is 
chip-level electrothermal 
simulation of bipolar-junc- 
tion-transistor (BJT) cir- 
cuits. The paper goes into 
the accurate electrothermal 
modeling of both self and 
mutual heating of ICs. 
Thermal transmission-line 
models are used for coupled 
heating. Those models are 
implemented in a novel and 
very robust electrothermal 
simulator known as the 
SFRAME. 

Finally, on the _ de- 
vice/process front, two no- 
table papers are: 

ePaper 4.1 from Oki 
Semiconductor. This paper 
talks about a 40-GHz two- 
step epitaxial-base bipolar 
process. The process fea- 
tures very low junction ca- 
pacitance. 

e Paper 8.4 from the Uni- 
versity of Wisconsin. This 
paper describes the BJT’s 
effect in the switching dy- 
namics of insulated-gate bi- 
polar transistors (IBGTs) in 
resonant-converter type 
circuits. Both experimental 
and theoretical results are 
provided. 

The BCTM’s keynote ad- 
dress will be delivered by 
David Fullagar of Maxim 
Integrated Products, the 
designer of the venerable 
Fairchild uA741 op amp. He 
will talk about the glowing 
and growing future for bi- 
polar ICs in both analog and 
digital applications, and the 
need for IC designers who 
can handle their “analog” 
speed and bandwidth re- 
quirements. He also will un- 
derscore the fact that high- 
speed digital-IC design still 
requires very solid analog 
skills. 

FRANK GOODENOUGH 





The broadest line 


Performance, selection an 
Imagine what you could do with that. 





Imagine the possibilities. A full line of high-speed 3.3V SRAM Fastest Samp. Prod. 
‘ : ‘ : : Density Organization Features AccessTime vail. Avail. 
solutions for cache systems, DSP applications, communications = eres a 
i s ‘ : z eg x1,x4,x8,x evolutionary and evolutionary 15ns Now Now 
subsystems, disk drives — virtually any design you envision. sae 
And we deliver performance, selection and value today. So et ee een eo ee 
At 5 > Mt we offer the fastest 3 BV SRAM CMOS process with = Se 1 Meg _ -x18,x32,x36 Interleave or linear burst 9ns Now Now 
5v tolerant I/O in a wide array of high speed components, a aa teeteaie ines ineee 4.5ns_ Now Now 
: F ™ A pipeline 
including our latest 32K x 32 SyncBurst” SRAM family. TS 
Call Micron for more product information. Because Asyne 256KB-4MB x32 ck sane Now Now 
industry standar 


with Our broad line of 3.3V SRAMs, ther € i no limit to your Synchronous 256KB-512KB x64,x72 Interleave or linear burst, + Now Now 
imagination. 


pipelined or nonpipelined 


MICRON Tuo 


Micron Europe Limited, Centennial Court, Easthampstead Road, Bracknell, Berkshire RG12 1JA, U.K. Tel: 44 1344 360055, Fax: 44 1344 869504 
Micron Semiconductor (Deutschland) GmbH, Sternstrasse 20, D-85609 Aschheim, Germany _ Tel: 49 89 9030021, Fax: 49 89 9043114 
Micron Semiconductor Asia Pacific Pte Ltd., 629 Aljunied Road #07-21, Cititech Industrial Bldg., Singapore 1438 _ Tel: 65 841 4066, Fax: 65 841 4166 
Customer Comment Line: 01 208 368 3410, Customer Comment Fax: 01 208 368 3342 


SyncBurst is a trademark of Micron Semiconductor, Inc. ©1994, Micron Semiconductor, Inc. 
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CERAMIC SUBSTRATES AND PLAS KEY TO 
LOW-COST AND DENSE FUNCTION MODULES 


ntil recently, the 

need to build low- 

cost systems and 
achieve swift time-to-deliv- 
ery were felt more keenly in 
the commercial sector than 
in the military arena. Now 
budget cuts have changed 
that. As a result, not only is 
commercial, off-the-shelf 
(COTS) technology being 
pressed into service wher- 
ever possible, but faster 
turnaround of boards and 
systems is expected of De- 
partment of Defense suppli- 
ers as well. 

Nonetheless, | demand 
continues for systems that 
meet military specifications 
and those that are called on 
to meet near-mil-spec re- 
quirements. One such ex- 






ample involves VME 


boards that can work in all 
kinds of harsh environ- 
ments: extremes of high 
and low temperatures, high 
altitudes, and locations rife 


Six 6U VME boards 


Industry Standard 
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IDE Connector 


with shock and vibration. 
That demand also spills into 
the avionics and medical-in- 
strumentation fields, both 
of which must have highly 
reliable hardware and soft- 





Single 6U VME board 
with function module 


100MHz PENTIUM PR 


Passive Backplane Single Board Cor 
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Floppy Connector 


ware. 

VisiCom Laboratories, 
San Diego, Calif., is meeting 
this challenge through the 
use of ceramic substrates. 
Combined with high-density 
programmable-logic arrays 
(PLAs), it provides the com- 
pany with a highly modular 
approach that allows it to de- 
velop entire computer sys- 
tems on one board. More- 
over, these low-cost VME 
boards can be produced with 
a fast turnaround for military 
as well as near-mil-spec envi- 
ronments. 

The expertise in ceramic- 
substrate technology comes 
from Microlithics Corp., 
Golden, Colo., a company 
recently acquired by Visi- 
Com. VisiCom is a software 
house known primarily for 
writing operating systems 
and real-time applications, 
as well as for porting soft- 
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Serial Ports 


ware. Microlithics develops 
and produces Standard 
Electronic Modules (SE Ms) 
for U.S. Navy programs, in- 
cluding the AN/UYK-44 
embedded computer and 
the AN/SQQ-89 shipboard 
sonar system. 

Ceramic substrates pro- 
vide superior heat-transfer 
properties. Unlike epoxy- 
glass boards, ceramic sub- 
strates allow higher chip 
densities and higher power- 
dissipation levels on the 
modules. 

Using the high-density 
PLAs, a basic gate-array 
module can serve a number 
of different tasks. The mod- 
ule, for example, can be pro- 
grammed for a wide variety 
of functions, reducing in- 
ventory costs of special- 
purpose modules and thus 
cutting overall costs and 
lead times. 
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Basically, the idea is to re- 
duce board count by using 
modules that were already 
tested and to meet various 
mil specs. For instance, asys- 
tem that once consisted of six 
6-by-9-in. VME boards con- 
taining memory, the CPU, 
and four Naval Tactical Data 
System (NTDS) channels— 
NTDS being the military 
equivalent of the Small Com- 
puter Systems Interface 
(SCSI)—can readily _—ibe 
trimmed to one board. The 
modules for CPU functions, 
memory, and four NTDS 
channels then go on the 
board (see the figure). 

“We wanted to be able to 
very rapidly repackage ex- 
isting COTS designs into a 
partial mil environment. 
We don’t want to redesign 
the board from scratch each 
time,” says Cliff Cooke, 
VisiCom’s_ president. He 


Internal /AT 
Keyboard Port 


Watchdog 
Timer 


PS/2 Keyboard Port 


\ PS/2 Mouse Port 









says that a “tailored COTS 
environment” may trail 
commercial board releases 
by three to four months, but 
will not lag three to four 
years as they once have. 
For its part, VisiCom 
buys off-the-shelf parts 
whenever possible, using 
processor boards devel- 
oped by Hewlett-Packard 
and Motorola, for example. 


Though the company re- 
packages and sells boards, 
it sees itself as a subsystem 
supplier to the likes of 
Hughes and _ Unisys, 
whether the systems con- 
sist of a single card or mul- 
tiple cards, Cooke says. 
For more information, 
contact VisiCom at (619) 
457-2111. 
SHERRIE VAN TYLE 





VXIPLUG&PLAY TO RESCUE 
TEST-SYSTEM INTEGRATORS 


to-integrate products soon 
will become available with 
the VXIplug&play Sys- 
tems Alliance’s approval of 
nine specifications, mostly 
aimed at simplifying the 
software side of V XIbus in- 
tegration. 

Another key factor is 


elp has arrived for 
designers who 
want to take advan- 
tage of the V XIbus for their 
test and measurement 
tasks but have been de- 
terred by the complexity of 
VXIbus system integra- 
tion. A wide range of easier- 
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16Kb Internal Pipelined Cache 
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Hewlett-Packard’s entrance 
into the Alliance, which now 
has 25 members. HP signed 
on to the effort after the Al- 
liance accepted several 
changes to its charter. The 
company felt the changes 
were needed to ensure that 
the instrument driver tech- 
nology created by the Alli- 
ance allows test-system de- 
velopers a choice of instru- 
ment control software, 
rather than being limited to 
products from one vendor. 
Although interoperabil- 
ity of modules from differ- 
ent vendors was a guiding 
principle of the VXIbus 
Consortium when it wrote 
the original specification, 
software issues never were 
addressed. As a _ result, 
VXI-compliant modules 
from multiple vendors can 
be integrated into a system, 
but differences in the soft- 
ware drivers create prob- 
lems. The VXIplug&play 
Alliance was founded last 
September to simplify the 
creation of multivendor 
systems by implementing 
system-level standards and 
practices beyond the base- 
line specifications produced 
by the V XIbus Consortium. 
By approving the nine 
specifications, the Alliance 
says that everything is in 
place for vendors to design 
VXIplug&play-compatible 
modules. The documents in- 


clude: 

e The Charter Document 
(VPP-1) 

eThe System Frame- 


works Specification (VPP-2) 
e The Instrument Driver 
Architecture and Design 
Specification (VPP-3.1) 
e The Instrument Driver 


Developers Specification 
(VPP-3.2) 

e The Virtual Instrument 
Software Architecture 


(VISA) Transition Library 
Specification (VPP-3.3) 

e The VISA Specification 
(VPP-4.1) 

e VXI The Component 
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Knowledge Base Specifica- 
tion (VPP-5) 

e The Installation and 
Packaging Specification 
(VPP-6) 

e The Soft Front Panel 
Specification (V PP-7) 

Earlier this year, the Al- 
liance asked HP to list what 
changes were required in 
the charter document in or- 
der for the company to join. 
At its July 15 meeting, 15 
such changes were pro- 
posed. After discussion on 
each, members approved 
eight changes and rejected 
five (all of which related to 
the list of core technologies 
to be addressed). Two 
changes regarding future 
direction and technology 
were withdrawn by HP. 
The only change to the core 
technologies reflected in 
the specifications was the 
addition of HP-UX to the 
list of operating systems. 

HP said that the Alli- 


ance’s guidelines—particu- 
larly those relating to in- 
teroperability, ease of use, 
and system support—were 
consistent with the com- 
pany’s direction and focus 
as a test-system vendor. As 
a result, HP worked closely 
with members to resolve 
the issues that initially pre- 
cluded the company from 
joining. 

The changes “will allow 
us all to work toward truly 
open, standards-based, 
multivendor solutions,” ac- 
cording to George Sparks, 
general manager of HP’s 
VXI Systems Div. in Love- 
land, Colo. “We requested 


that the Alliance eliminate — 


vendor-specific products 
and instead focus on tech- 
nologies, including a stand- 
ard instrument driver and 
I/O subsystem. This will al- 
low everyone to participate 
and still support their exist- 
ing customer base” he says. 


The Alliance’s users 
group, which is open to any 
user or potential user of 
VXI technology, had grown 
to 145 members as of late 
July. Membership is free. 
Also, VXI system develop- 
ers and end-users can ex- 
change comments, ques- 
tions, and ideas through a 
new technical forum on In- 
ternet. The Alliance plans 
to use the VXIplug&play 
forum to exchange informa- 
tion during beta testing of 
the first VXIplug&play 
products. In addition, users 
can seek answers to techni- 
cal questions and solutions 
to problems. 

To subscribe to the fo- 
rum, send an electronic 
message with your name 
and Internet address to: 
vxipnp-subscribe@natinst 
.com. Messages can then be 
posted at: VXIpnp@nat- 
inst.com. 

JOHN NOVELLINO 


SYMBOLIC LOGIC REPRESENTATION 
SPEEDS DESIGN VERIFICATION 


design - verification 
Ae conceived by 
Chrysalis Symbolic 
Design Inc. Andover, 
Mass., significantly speeds 
ASIC and IC design by us- 
ing a symbolic approach to 
logic representation. Un- 
like traditional logic simula- 
tion that relies on compar- 
ing responses to stimuli, the 
symbolic-based tool evalu- 
ates the logic functions of 
two circuit descriptions to 
prove whether or not 
they’re equivalent. It can 
verify individual modules 
or an entire chip. 
Symbolic-based verifica- 
tion also has advantages 
over formal-verification ap- 
proaches that rely on bi- 
nary decision diagrams 
(BDDs). These approaches 
are limited to circuits with a 
few thousand gates. The 
symbolic-based tool, how- 
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ever, is computationally fast 
and exhibits performance 
that scales smoothly with 
circuit size. 

Called Design Verifyer, 
the tool expresses a de- 
sign’s logic using signal 
names as variables in equa- 
tions that show the deriva- 
tion of signal’s value from 
any input combination. 
More specifically, Design 
Verifyer relies on a set of 
algorithms that can quickly 
prove the equivalence or in- 
equivalence of two seem- 
ingly different cones of logic 
that allegedly represent the 
same logic function. A cone 
is a set of logic elements 
which combine to give a 
particular node in the cir- 
cuit its value. To handle 
radically different deep se- 
quential circuits and combi- 
national circuit versions, 
Design Verifyer automat- 
DES IGQwUN 
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ically partitions circuits into 
comparable chunks _inde- 
pendent of any partitioning 
used in the design. 

This symbolic approach 
raises the level of abstrac- 
tion at which engineers look 
at and verify a circuit. Brian 
Doyle, the company’s foun- 
der and president, says that 
engineers find the symbolic 
approach more natural than 
dealing with the vast files of 
ones and zeros associated 
with logic simulation. 

Design Verifyer isn’t 
meant to replace logic simu- 
lation, but rather to elimi- 
nate the need to run simula- 
tion every time the design 
is revised. The tool checks 
modified RTL descriptions 
against the originals, gate- 
level implementations 
against RTL descriptions, 
modified gate-level descrip- 
tions against previous ver- 
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sions, and the equivalence 
or inequivalence of models 
in Verilog and VHDL. 
Comparison requires no 
user intervention, such as 
identification of storage ele- 
ments or name mapping. If 
the tool finds a difference 
between two circuit de- 
scriptions, it isolates the 
problem and displays the 
logic expressions that don’t 
agree. This helps engineers 
because instead of trying to 
track a bug from its effect, 
they see the actual cause of 
the difference immediately. 
In addition, unlike simula- 
tors that rely on user-pro- 
vided input patterns to ex- 
ercise logic, the Chrysalis 
approach checks all logic. 
Users can constrain sym- 
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bolic-based verification in 
several ways. First, they 
can instruct Design Veri- 
fyer to compare only the 
logic contained in a particu- 
lar module, or ignore the 
logic contained in a particu- 
lar set of modules. More- 
over, they can set input val- 
ues that condition the veri- 
fication so that Design Veri- 
fyer ignores parts of the 
logic. This suppresses spu- 
rious miscompares when 
the circuits are known to be 
different, such as when one 
circuit contains test logic 
and the other doesn’t. 
Chrysalis also has two 
other tools based on the 
symbolic-representation 
technology. Insight/sm 
helps users analyze state 





VITA AND MMG JOIN FORCES 
TO PROMOTE PCI MEZZANINE CARD 


wo rival groups pro- 
' moting competitive 
bus architectures, 
the Multibus and the VME- 
bus, are now joining forces 
thanks to a new industry- 
standard mezzanine con- 
nection. Both the Multibus 
Manufacturers Group 
(MMG), Aloha, Ore., and 
the VFEA International 
Trade Association (VITA), 
Scottsdale, Ariz., will en- 
dorse a mezzanine architec- 
ture. The novel architec- 
ture is based on the PCI 
specification. 

The new standard mezza- 
nine connection is known as 
the PCI Mezzanine Connec- 
tor (PMC). It will fit on com- 
pliant VMEbus, Future- 
bus+, and Multibus I and II 
baseboards. As a result, the 
same PMC module will op- 
erate across all four plat- 
forms. Mezzanine vendors 
then can concentrate on the 
modules’ particular applica- 
tion, rather than spend 
valuable design time devel- 
oping interfaces for the dif- 
ferent environments they 


operate in. 

Among the several com- 
panies supporting the PMC 
specification are Concur- 
rent Technologies, Digital 
Equipment, Force Comput- 
ers, Heurikon, Intel, Inter- 
phase, Mercury Comput- 
ers, Molex, Motorola Semi- 
conductor, Newbridge Mi- 
crosystems, and Schroff. A 
few PMC-ready host-com- 
puter boards already have 
been introduced, including 
those by Heurikon and Mo- 
torola on the VME side, and 
by Intel on the Multibus II 
side. 

The PMC is a subset of 
the PCI specification that 
offers a lower physical pro- 
file than the standard PCI 
modules, which are gaining 
prominence in the PC in- 
dustry. In the PMC stand- 
ard, the PCI bus acts as a 
local connection between 
the processor-memory ar- 
ray and the system periph- 
eral controllers, as is the 
case with the PC. The PMC, 
defined under IEEE speci- 
fication P1386.1, uses layers 
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machines in control logic. It 
automatically extracts a 
state-machine definition 
and displays a state-transi- 
tion table that reveals 
every reachable state, all 
the transitions, deadlock 
states, and transitions that 
don’t depend on the present 
state. The second tool, In- 
sight/dp, aids in analyzing 
datapath logic. It helps us- 
ers understand datapaths 
quickly because they can 
see how the design operates 
on data for each combina- 
tion of control inputs. 

All of the Chrysalis tools 
run on Unix workstations. 
For more information about 
the tools, call (508) 475- 
7700. 

LISA MALINIAK 


that are electrically and 
logically similar to PCI, but 
physically uses a different 
connector. 

A VMEbus board with a 
PMC module still fits the 
VMEbus form factor in one 
slot. The PMC’s high band- 
width offers a transfer rate 
of 182 Mbytes/s in a 82-bit 
mode as well 264 Mbytes/s 
using 64 bits—the same as 
a PCI peripheral. On most 
baseboards, the PMC mod- 
ule will connect either 
through the baseboard’s 
front panel or through a 
rear connector. 

The first PMC modules 
will be used for graphics, 
the Fiber Distributed Data 
Interface (FDDI), asyn- 
chronous-transfer-mode 
(ATM) communications, 
data acquisition, and other 
high-performance I/O func- 
tions. 

The PCI specification is 
controlled by the PCI Spe- 
cial Interest Group (SIG). 
The PCI SIG is most con- 
cerned with the PCI me- 
chanical and electrical con- 
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siderations of the PMC. The 
group supports the PCI 
specification as long as it 
complies with the PCI- 
specified logical and electri- 
cal layers. Because the 
PMC connection specifica- 
tion doesn’t conform to the 
PCI physical specification, 
the SIG won't endorse that 
connection scheme. 

Pentek — Technologies, 
Norwood, N.J., is one com- 
pany that will offer PMC 
modules. The PMC modules 
will probably be made avail- 
able in the first half of next 
year. 

Rodger Hosking, a vice 
president at Pentek, says, 
“At this point, we’re in the 
information-gathering and 
strategizing mode to see 
how we can take advantage 
of this technology. We see 
that the industry’s major 
players are moving in that 
direction.” 

Pentek already produces 
mezzanine modules for 
other standard buses, so the 
core technology already ex- 
ists. This is particularly the 
case in the high-perform- 
ance data-acquisition and 
DSP-function areas. 

Hosking says that one of 
the biggest concerns for the 
PMC is that designers 
won't be able to squeeze 
enough components on the 
module because of its lim- 
ited board space. “But,” he 
offers, “everybody is in the 
same situation. Some of the 
newer packaging  tech- 
niques, such as_ surface 
mounting, chip-on-board, 
and multichip modules, will 
help us get there. But we 
also wish there was more 
room.” 

For more information on 
the PMC specification, call 
Len Schulwitz, executive 
director of the MMG, at 
(503) 696-7155, or Mike 
Humphrey, executive di- 
rector of VITA, at (602) 
951-8866. 
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bus to its controller. Best of all, watch the MBT's MBT 75-5MG 
low noise, linear-stabilized output delicately 
commune with your load, driving it precisely. 


360 Watts, 12-bit resolution and accuracy in 
both voltage and current mode. Reversible 
polarity with optional built in relays. Self test 
calibration routines are built in. 
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A single board computer is included in models with suffix “G’. This enables 
the RS 232 & GPIB (IEEE 488.2) ports and allows an MBI to act as a 
“master” driving other power supplies. Models are available without the G for 


use aS “Slave units and stand-alone service. To include the Output Enable 
and Polarity Reversal relays, add a suffix “R” to the model number. 


Call/fax/write to Dept. NFF-05 
for our new Kepco catalog. 

Kepco, Inc. HQ / Eastern Region, 131-38 Sanford Avenue, Flushing, NY 11352 USA « Tel: (718) 461-7000 « Fax: (718) 767-1102 

Western Region., 800 West Airport Freeway, Suite 320, LB 6018, Irving, TX 75062 USA « Tel: (214) 579-7746 ® Fax: (214) 579-4608 


..and listen...and stabilize voltage and current with MBT MODEL TABLE 
12 bits of accuracy and resolution. You can have a OUTPUT VOLTAGE OUTPUT CURRENT 
conversation with Kepco's new MBT power supply. 
Use IEEE 488.2, (CIIL or SCPI), IEEE 1118 (2 wire serial bus) or 
RS 232. Or, punch up your instructions on the keypad and watch the 
MBT respond on a large 2x16 character display-or back through your 
| MBT75-5MG 
| MBT100-3.6MG 
| MBT150-24MG__ | 








THE POWER SUPPLIER ~ 
SINCE 1946 


See us at Wescon 94 Kepco Booth 1448/50 — ppanrr service 96 


TECHNOLOGY ANALYSIS desccee 


WESCON/94 CONFRONTS 
INDUSTRY ISSUES 


AS TECHNOLOGY CONTINUES TO RESHAPE THE 
ELECTRONICS WORLD, DESIGNERS HAVE TO WORK 
HARDER TO KEEP UP. WESCON AND IDEA/ 
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ecognizing the constant changes and innovations occurring in 
the electronics industry, Wescon/94 has adopted “Technology 
on the Move” as its theme. Supporting this theme are some 
two dozen applications-oriented technical sessions, broken 
down into four tracks: Emerging Technologies, Transporta- 
tion Technology and Batteries, Computing, and Practical Is- 
sues. The show also features 12 short courses covering lead- 
ing-edge technologies and several special sessions and conferences on such 
varied topics as the North American Free Tree Agreement (NAFTA) and 
ISO-9000 certification. 

Back for its second year will be Idea/Microelectronics, an exposition held in 
conjunction with Wescon that focuses on the latest developments in ASICs, 
programmable devices, semiconductors, EDA tools, workstations, and engi- 
neering software. The eight technical sessions devoted to Idea/Microelectron- 
ics will look at new specialty memories, applications of boundary-scan design, 
field-programmable gate arrays (FPGAs), high-speed logic, advances in logic 
and gate-array architectures, and emerging digital communications technology. 

Altogether, the 43rd Wescon is expected to draw more than 35,000 visitors 
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and have more than 1200 exhibits, ac- 
cording to show organizers. The event 
will be held at the Anaheim Conven- 
tion Center in Anaheim, Calif., from 
Sept. 27-29. A number of special meet- 
ings, including nine short courses for 
Idea/Microelectronics, will be held on 
Monday, Sept. 26. 

The show is continuing a trend, de- 
veloped over the last three years, to 
offer a broad range of technical ses- 
sions that address issues and ques- 
tions faced by electronics designers, 
according to Jim Lipman of VLSI 
Technology Inc., co-chairman of the 
Technical Program Committee. “With 
the addition of the Idea/Microelec- 
tronics sessions, we have expanded 
our offerings to include even more in- 
depth coverage of the rapidly chang- 
ing ASIC market,” says Lipman. 

A significant new feature of this 
year’s show is a high-level panel dis- 
cussion entitled “System Design 


Challenges for RISC and CISC Proc- 
WESCON/94 (W) AND IDE//MICROELECTR 


Emerging LAN 
technologies 


essors.” Participants will present the 
industry’s views on the two competing 
processor architectures. The panel is 
jointly sponsored by Wescon-Idea/Mi- 
croelectronics and Electronic Design 
and its parent company, Penton Pub- 
lishing. Chairing the panel will be 
Dave Bursky, Electronic Design’s 
Semiconductor Technology editor. 

Panelists will include repre- 
sentatives from the Microprocessor 
Divisions of Intel and Motorola, Fu- 
jitsu. Microelectronics, Hewlett- 
Packard, IBM Microelectronics 
Group, Integrated Device Technol- 
ogy, Silicon Graphics’ MIPS Division, 
and Sun Microsystems. The meeting 
will be held on Tuesday, Sept. 27, from 
5:00-7:00 P.M. in the convention cen- 
ter. Attendees will receive copies of 
presentations and technical material 
used by the panelists. 

Wescon’s short-course program is 
designed to complement the technical 
sessions with discussions of issues and 
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Session W3 
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developments facing the electronics 
and computer industries. A course 
called “High-Speed Board Design” 
targets systems designers, especially 
those working on circuits with clock 
frequencies over 25 MHz. “Introduc- 
tion to Fuzzy Logic” is designed to 
supply engineers, technical manag- 
ers, and technical marketers with an 
overview of the technology, applica- 
tions, and implementations of fuzzy 
logic. Further information is available 
from “Applications of Neural Net- 
works and Fuzzy Logic,” which takes 
a practical, applications-oriented ap- 
proach to the subject. 

The importance of the automotive 
industry in general and electric vehi- 
cles in particular is reflected in a 
course titled “Electric Vehicles and 
Battery Technology,” which comple- 
ments a track of five sessions based on 
similar subjects. A course on “The 
ISO-9000 Quality Standard” aims at 
providing a comprehensive overview 
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Arm your VME system 
for industrial control with A-D and 
servo-motor control modules. 





A-D 
conversion 
ready 
in an instant. 


Need network connections such as 
Ethernet, Serial, X.25 or SNA? We'll 
hook you up with all you need. 






Satisfy any taste in 
VMEmodules 
by choosing from over 
120 IndustryPack 
modules on the market. 





We offer you a wide 
spectrum 
of O/S software 
choices. 





Think Of This As A VME 
Smorgasboard. 


The MotorolaVME product 
line is like a gourmet buttet. 









conversion, graphics capabili- 
ties with either IndustryPack™ 


You take what you like, and << or VMEmodules™ 

youll like what you take. #™SSe8@, With more than 120 

————_—_ — "ieee IndustryPack modules 
Make ‘a he — = and over 3.000 VMEmod- 
Not Ihe Board. ules available industry-wide, 

kin aro baste your options are unlimited, 
offer you more choices. More | and your finished product 
ways to get the features you will be dependable. 


need, at a price you can afford. 
When you select your board 
from Motorola, you'll save a 
lot more than time. Add net- 
working options (such as 
Ethernet, Serial, X.25, SNA), 
memory, motor control, A-D 


© Copyright 1994 Motorola, Inc. Motorola and the Motorola logo are registered trademarks of Motorola, Inc. “Because The Game Has Chang ged” and 
VMEmodule are trademarks of Motorola, Inc. All other a mentioned are trademarks or registered trademarks of their respec biidiess 
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32-2-718-5582 49-40-236204-0 81-3-3280-8461 
China (PRC) Hong Kong Korea 


86-1-843-8237 852-966-3210 82-2-720-0653 





Flexible Performance, 
Inflexible Commitment. 


Depend on Motorola 
VMEmodules for a variety of 
design needs. One of our 
boards can perform multiple 


Netherlands Taiwan 


31-30-870857 886-2-717-7089 
Scandinavia United Kingdom 
46-8-734-8800 44-628-39121 
Spain 

34-1-329-0461 


tasks, saving you slots, cash, 
and hassle. And as your needs 
change, just add modules to 
your existing board. 

While we serve up a huge 
menu of VME selections, there’s 
one thing we wont consider 
changing: our Five “Year 
Warranty. Call © : 
Motorola and (2a 
youll get your 7m 
just desserts. 5 





Motorola VMEmodules let 
you select the features you need, 
at a price you can afford. 


For More Information Contact Your 
Local Motorola Sales Office. 
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Photodiode ICs Simplify Instrumentation 
and Scanning Applications 
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OPT202, OPT209, and OPT301 are low cost, photodiode/amplifier ICs for instrumentation, scanning, 
and sensing applications. All share common features: the large, sensitive photodiode; a 1MQ 
feedback resistor; high responsivity, 0.45A/W; low dark errors; and a wide +2.25 to +18V supply 
range. OPT209 provides excellent performance for general purpose applications. OPT202’s bandwidth 
is 50kHz—ideal for pulsed-light applications such as barcode scanners. OPT202 and OPT209 are 
packaged in 8-pin clear plastic DIPs. OPT301 provides improved ultraviolet response—an excellent 
choice for spectrophotometers and fluorescence detectors—and it’s packaged in a hermetic TO-99. 
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“Power Miser” 
Instrumentation Amp 
Consumes Only 350pA 


INA118 is a precision instrumentation amp ideal 
for battery powered systems and other low 
power applications. It’s a power miser—operates 
with power supplies as low as +1.35V, or single 
Supply operation to 2.7V. Quiescent current is 
only 350yA. Ideal for portable instruments, 
thermocouple amplification, medical instrumen- 
tation, and general purpose data acquisition 
designs—available in 8-pin DIP, SO-8 surface 


mount, and dice. READER SERVICE 210 


Low Cost Isolation 
Amp for Motor Control 
Applications 


180130 is a high isolation-mode rejection, 
isolation amplifier suited for motor control 
applications. It’s easy to use—no external com- 
ponents are needed. Key specifications are: 
10kV/us isolation—mode rejection, 85kHz large 
signal bandwidth, 4.6yV/°C Vos drift, and 
single supply operation. 150130 is available in a 
space-saving 8-pin plastic DIP and plastic 
gull-wing surface mount packages. 
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New Applications 
Handbook 


This 425+ page handbook 
contains useful applications 
information for many of our 
successful products. Included 
are general information appli- 
cations notes such as “Op 
Amp Performance Analysis” 
along with application notes 
for specialized products as a 
dual switched integrator. An 
index helps the user find 
just the right idea to solve an spplicstlon 
problem. For a FREE copy, contact your local sales 
representative. 
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New 20-Bit A/D for Photosensors 


DDC101 is a 20-bit, current input A/D converter designed for 
direct connection to photodiodes and other low level current 
output devices. It replaces an amplifier circuit, programmable- 
gain amplifier, and high resolution A/D converter—all 
on a single, monolithic chip. It’s ideal for many precision 
instrumentation and process control applications including 
direct photosensor digitization, medical and chemical 
analyzers, and infrared pyrometry. Key specifications are: 
20-bit resolution; 1.6ppm rms noise; up to 15kHz conversion 
rate, 2.5ppm of FSR, accuracy at low level; and 170mW power 
dissipation. READER SERVICE 212 








SCSI Termination Chip with Power-Down Mode 


REG5601 is an 18-line active terminator for SCSI-2 circuitry. On-chip resistors and 2.9V regulator provide the prescribed 110Q termination for low power dissipation < 
high speed data transmission. All line connections can be disconnected from the bus with a single logic control line to reduce standby power consumption. Key specs 4 
2.9V current-limited and thermally protected regulator, power-down mode of 150A max, and output capacitance in disconnect mode of 10pF typ. ees in a 28-le 


Surface mount package. 


BURR - BROWN® 
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New Product Update 








Stereo A> DAC 
with On-Chip Digital 
Filters and Output Amplifiers 





New 20-Bit Delta-Sigma Audio D/A 


PCM1710 is a low cost, dual voltage output, 20-bit delta-sigma D/A designed for digital audio 
applications. A digital filter and low noise output amplifier is included on-chip. It's ideal for high 
volume audio applications such as portable and automotive CD players, laser disk players, and 
musical instruments. Key specs are: stereo, 16- or 20-bits, 0.004% THD+N max, 95dB dynamic range 
typ, 110dB A-weighted SNR typ, 256fs/384fs selectable clock, 3.2Vp-p output, and an 8X over 
sampling filter with -62dB stop band attenuation and +0.008dB pass band ripple. Available in a 


compact 28-pin surface mount package. 
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16-Bit D/A for 


Industrial Applications 


DAC712 is a new 16-bit D/A designed and spec- 
ified for industrial applications—it’s ideal for 
ATE equipment, analog I/O boards, robotics, 
process controllers, and similar designs. 
Featuring a fast, 16-bit parallel, double-buffered 
interface for direct connection to industrial 
buses, DAC712 beats the competition in price, 
power, and package size. It’s packaged in a 
28-pin, “skinny” 0.3in. DIP—half the size of our 
competition! Power dissipation is a low 
600mW, and prices have been cut, too! It’s also 
available in a 28-lead SOIC package. 
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DC Restoration 
Circuit for Video 


SHC615 is a unique DC restoration device 
ideal for high speed, precision applications. 
Designed to stabilize the performance of RF 
Signals, use it aS a fast phase comparator, 
synchron demodulator in PLL circuits, or RF 
pulse code mod/demod. SHC615 can also be 
configured as a Sampling comparator. Key 
specs are: 750MHz bandwidth, 1700V/us slew 
rate, 4nV/VHz noise, 0.5MQ output imped- 
ance, 600mW max power dissipation, and 10V 
voltage output. Available in a 14-pin plastic 
DIP or SOIC package. 
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Low Cost, High Accuracy 16-Bit D/A 


JAC56G is a complete 16-bit, monolithic D/A—it’s the most cost-effective, highest accuracy D/A available for the industriai market today! It’s self- 
sontained with a stable, low noise, internal zener voltage reference; high speed current switches; a resistor ladder network; and a low noise output op amp—all on a single 
ship. Use it for process control, ATE, and multiple channel applications. It’s available in a 16-pin DIP and SOIC package. 
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New Data 
Conversion 
Products IC 
Data Book 


The Data Conversion Products 
IC Data Book contains com- 
plete product descriptions, 
Specifications, applications 
tips, and ordering information 
for a broad line of high 
performance, high quality 
data conversion products. : 
With over 950 pages, it offers more than 
25 new high performance data conversion solutions. New 
products profiled include: A/D and D/A converters, data 
acquisition components, sample/hold amplifiers, V/F 
converters, multiplexers, and demonstration boards. The Data 
Conversion Products Data Book is FREE from any Burr-Brown 
Sales office or representative. 
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Dynamic New 12-Bit, 1OMSPS A/D 


ADS605 is a 12-bit sampling A/D that provides the highest 
Nyquist performance in its product category at the lowest 
price. It’s a complete device with wideband track/hold, 12-bit 
quantizer, timing circuitry, and low drift internal reference all in 
an economical 28-pin DIP. ADS605 is an excellent choice for 
demanding imaging, communications, and test/measurement 
applications. Both DC and dynamic AC specifications are 
guaranteed to Nyquist. Key specs are: 10MSPS sampling rate, 
-78dBc SFDR, +0.5LSB DNL, 66dB SNR, 1.4W power 
dissipation, and 12-bit resolution. 
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- Need F Fast Product info? 


FAKE 602-741-3895 
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of the ISO-9000 program. Included 
are details of the series of standards 
involved, their impact on an organi- 
zation, and a model plan for achiev- 
ing ISO-9000 certification. Subjects 
covered by some of the other courses 
are “Interactive Multimedia,” “Ac- 
celerated Product Development,” 
and “Direct-Broadcast Satellite 
Television.” 

Attendees desiring a more rounded 
understanding of ISO-9000 can join in 
a full-day conference on the subject on 
the Monday of show week. The session 
will discuss the benefits of certifica- 
tion, especially its importance for do- 
ing business in Europe and how it can 
help when working with the U.S. De- 
partment of Defense. 

A panel of industry experts who 


JE LECT 





have gone through the process will 
offer advice on managing ISO-9000 
implementation, selecting a registrar, 
keeping the program on track, costs, 
and the effect of recent changes. Sev- 
eral registrar lead auditors will be on 
hand to guide participants through 
the registration audit process and dis- 
cuss registration options, audit crite- 
ria, and how to handle disagreements 
with the auditor. 

The communications arena is sure 
to affect the success of the electronics 
industry in the next few years, and an 
important area in this field is the local- 
area network (LAN). A technical ses- 
sion entitled “Emerging LAN Archi- 
tectures” will examine several LAN 
alternatives that arose in response to 
the changing needs of network users. 


RONI C 
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One paper in this session, “Imple- 
menting a Multimedia-Capable Net- 
work Using ATM and IEKEE-802.9a 
(Isochronous Ethernet) Transport 
Technologies,” describes the charac- 
teristics networks must have if 
they’re to carry isochronous informa- 
tion. The paper’s authors, Andy Moor- 
wood and Steve Bauer of National 
Semiconductor Corp., Santa Clara, 
Calif., note that the computing work- 
place environment is changing in a 
way that requires networks to carry 
video signals and CD-quality sound. 
Therefore, networks will have to han- 
dle high-speed real-time traffic as well 
as fast packet data signals. 


MAPPING DATA To ATM 


The paper describes the issues en- 
countered in mapping data from an 
IEEE-802.9a isochronous network 
onto asynchronous-transfer-mode 
(ATM) networks and vice versa. 
Three specific techniques are de- 
scribed in detail: circuit mode, multi- 
plexed cycle mode, and multiplexed 
circuit mode. Each is discussed from 
the standpoint of delay, efficiency, and 
cost. 

Under the Idea/Microelectronics 
banner, a session entitled “Applica- 
tions in Boundary-Sean Design” de- 
scribes several implementations of 
the [EEE-1149.1 standard (some- 
times referred to as JTAG). Since its 
approval in 1990, the standard has re- 
ceived much support as a way to per- 
form manufacturing testing on pc 
boards that don’t offer the physical 
access needed for bed-of-nails testing. 

Techniques also are being devel- 
oped to use boundary-scan testing 
outside of its role of pc-board manu- 
facturing testing. For example, the 
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Power Macintosh is a trademark of Apple Computer, Inc. IBM is a registered trademark and PowerPC, the PowerPC logo, PowerPC 601, PowerPC 603, PowerPC 604 
PowerPC 620, RISC System/6000 and IBM Microelectronics are trademarks of the International Business Machines Corporation. © 1994 IBM Corp. 








At a certain point, 
everyone understands the benefits 


of RISC over CISC. 


In the debate over which microprocessor tech- 
nology is best for today’s emerging computing 
needs, there’s one point on which everyone 
can agree. 

It’s the one in the middle of the chart to 
your left. And what it illustrates is that, over 
time, microprocessors 
powered by RISC technol- 
ogy will outperform those 
driven by 15-year-old CISC 


| architecture. 


Update 
> 
In July, we shipped 
our one millionth 
PowerPC 601 


That’s vital news for every- 
microprocessor, : 


one who makes or uses 


after just ten 
months of 
production. 


personal computers. Because 
the fact is, it takes the extra- 





ordinary processing power of 
RISC chips like our PowerPC family to drive 
today’s and tomorrow’s leading-edge computers 
and software. Which makes possible such inno- 
vative applications as realtime voice dictation, 
wireless networks, voice and handwriting recog- 
nition, and full-screen, full-motion multimedia, 
to name a few. 

Some of these startling capabilities are 
already at work in advanced PCs and work- 
stations. Iwo acclaimed examples are [BM’s 
RISC System/ 6000. workstation and Apple’s 
Power Macintosh series, both powered by our 
PowerPC 601. Smaller, faster and less expen- 
sive to produce than non-RISC chips, the 601 
makes it possible for these systems to run faster 
than CISC-based models, yet cost roughly the 


same. 


PowerPC” 
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Of course, all these advantages are hardly 
accidental. The fact is, because RISC (Reduced 
Instruction Set Computing) processors carry 
only the most frequently used instructions, they 
offer streamlined performance levels that CISC 
(Complex Instruction Set Computing) chips 
simply can’t match. Specifically, the simpler 
instructions implemented in RISC processors 
are typically executed in one system clock cycle, 
while CISC instructions often take five or even 
fifty system clock cycles to execute. The result 
is that the average number of system clock cycles 
per instruction in RISC typically eliminates 
advantages touted by CISC manufacturers. 

And the best is yet to come. Since RISC- 
based PowerPC chips are built with IBM 
superscalar technology, we 
can all look forward to even 
greater performance benefits 
down the road. Right this 
minute, in fact, systems 
from palmtops to high-end 
workstations are under 
development utilizing IBM’s 
PowerPC 603, PowerPC 
604 and PowerPC 620. 


To learn how IBM PowerPC microproces- 





sors can work for you, call IBM Microelectronics” 
Division at 1-800-PowerPC, ext. 1430 (OEMs), 
ext. 1440 (programmers) and ext. 1450 (end 
users). 

Once you know the facts about PowerPC, 


choosing anything less will seem pointless. 
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SUPPORTS MANY NEW DEVICE TYPES 


as including 


session includes a paper on “Using 
IEEE-1149.1 for In-Circuit Emula- 
tion” by Mark Winters of Corelis Inc., 
Cerritos, Calif. And session chairman 
Gary O’Donnell of National Semicon- 
ductor Corp., South Portland, Maine, 
will relate the standard to efforts to 
enhance system testability. His paper 
is titled “Building Multidrop and Hi- 
erarchical System Test With 1149.1.” 


VIDEO CONTROLLER BIST 

Another offering in this session, 
“Self-Testable Video Controllers,” in- 
cludes a discussion of the system-level 
integration of built-in self-test (BIST) 
to boundary-scan testing. The paper, 
by Lahouari Sebaa and others from 
Western Digital Corp., Irvine, Calif., 
presents several BIST techniques for 
video controllers. BIST circuitry is 
shown to illustrate the concept of 
structural and functional coverage at 
the chip, board, and system levels. A 
scheme based on reconfiguring exist- 
ing functional registers and control 
signals to implement the BIST cir- 
cuitry is described in detail. The func- 
tionality of the whole unit under test 
is covered at the chip and board levels. 
Included is a cost analysis revealing 
the savings created by BIST. 

The interesting field of specialty 
memories also is highlighted at this 
year’s show in a session called “New 
Specialty Memories: Intriguing and 
Useful.” A specialty memory is a de- 
vice that includes RAM and logic on 
the same chip. The combination is 
typically faster and more powerful 
than having the same functionality on 
separate chips. 

The session includes a paper by 
Mark Muegge and Michael G. Davis of 


FAELECTRONIC 


| PLCC, LCC, TSOP, QFP, and SOIC. 


| With its 8 Mbits of RAM and the 
| proprietary Turbo-Mapping and 


Auto-Sense technology, APRO- 


PLUS can perform low-volume pro- 


duction programming. Auto-Sense 
senses contact with the device and 
automatically initiates the program 
cycle without user intervention. Mul- 
tiple file formats are supported. The 
programmer operates off any RS-232 
port and comes with PC-driven soft- 


Quality Semiconductor Inc., Santa 
Clara, Calif., that describes a “High- 
Performance Bidirectional FIFO for 
Bus-Interface Applications.” The 
authors note that for today’s CPU re- 
quirements, even 10-ns access times 
for traditional FIFO interfaces may 
not suffice. 

However, clocked interfaces offer 
better use of the memory bandwidth 
and data rates of 66 MHz and be- 
yond. Because it’s a register-like in- 
terface with data and control inputs 
accepted at the rising edge of the 
clock input, the clocked interface’s 
only critical timing parameters for 
input signals are setup and hold 
times around the clock edge. As a 


ware that offers data speeds to 
kbaud. Set- and split-mode 


and _fill-find-delete funct 
APRO-PLUS costs $1295 anc 


available from stock. Upgrad 3 fi 


the original APRO model cost $4 

System General Corp., 1603-2 
Main St., Milpitas, CA 95035; (4 
263- 6667. 


Booth 3242 





result, the device can use free-run- 
ning system clocks without external 
gating or glue logic. 

The specific device described is a 
36-bit-wide, 4-kword-deep unit with 
80-MHz speed. Other features include 
metastable, hardened flags; an eight- 
transistor memory cell for better sta- 
bility; and an asynchronous Output 
Enable for tristating the data bus. 

The growing popularity of multi- 
media systems and the approach of 
high-definition television have de- 
signers searching for better ways to 
squeeze video images into smaller 
bandwidths and memories. The 
“Digital Video Compression” ses- 
sion tackles the subject head on. 


PORTABLE RECORDER OFFERS a 
Up TO 30 CHANNELS TO 500 V PEAK 


Ine Dash 10 sortable chart re- 
-corder is available with 
channel counts of from 10 to 
30. The unit records signals ranging 
from 50 mV to 500 V peak (isolated) 
at frequencies from dc to 25 kHz. 
Chart speeds of up to 200 mm/s are 
available. Features include 300-dpi 
laser-quality printing, 11-in. wide 
charts, built-in signal conditioning, a 
floppy-disk drive, and 1.2 Mbytes of 
RAM per channel for data capture. 
The Dash 10 has an internal re- 
chargeable battery and a bright 
high-response vacuum fluorescent 
monitor. The 10-channel version of 
the Dash 10 costs $11,950. © 
Astro-Med Inc., Astro-Med In- 
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dustrial Park, 600 E. Greenu 
Ave., West Warwick, Rl 02893; ( / 
828-4000. 
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For half a century, Instrument 
Specialties has led the way in 
EMI/RFI shielding. Today we are the 
supplier of choice for beryllium 
copper (BeCu) gasketing. BeCu 
offers formidable tensile strength, 
exceptional stability, supenor 
thermal/electrical conductivity and 
ease of fabrication. 


One-stop shopping for al! your 
EMI shielding. 

But more than 250 BeCu configu- 
rations were just the beginning. 
Instrument Specialties now offers 
wire mesh, conductive elastomers, 
vent panels and air filters. A com- 
plete line of EMI/RFI shielding 
solutions is on our shelf and ready 
to ship. Plus specialized platings 
and custom capabilities. 


We want to be up front about 
our design help. 

Instrument Specialties engineers 
will work with yours night from the 
drawing board stage. Our Finite 
Element Analysis simulates real-life 
working conditions. With CAD/CAM, 
photoetching, wire EDM and other 
state-of-the-art technologies, we help 


you. achieve a total shielding solution. 


And a lot fewer headaches. 





Million dollar expansion of 
testing capability. 


A major capital investment has 
dramatically upgraded our ability to 
perform certified testing for all 
worldwide EMC specifications and 
standards in compliance with 
ISO-9000 requirements. At our facility 
or yours. For full facts... 
for our new color 
brochure...for one-stop 
shielding, please wnite, 
call or fax today. 





4 Instrument Specialties 


Head 


rs: Delaware Water Gap, PA 18327-0136 


TEL: 717-424-8510 FAX: 717-424-6213 


Western Division: 505 Porter Way, Placentia, CA 92670 
TEL: 714-579-7100 FAX: 714-579-7105 


Where Shielding European Division: Champ Tignée 34, 4671 Barchon, Belgium 


is a Science 


TEL: + 32-41-877170 FAX: +32-41-877175 


Japan: Kitagawa Industries Co., Ltd., 052-261-5521; Taiwan: Intermark Taiwan Co., Ltd., 052-261-2740; Korea: Korea Microwave Sales Co., 82-331-33-9985; Singapore, 


Thailand, Philippines: Glocom Mktg 
Hong Kong: Bel Components Ltd., 852-327-6880 


Pte Ltd., 65-353-1791; Australia, New New Zealand, Pacific 


READER SERVICE 163 


Malaysia, Indonesia, 
Islands: RFI Industries Pty Ltd., 61-3-762-6733; India: RFI Electronic Ind. Ltd., 91-842-848358: 
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Three papers discuss a compression 
algorithm based onanewinformation 
theory calledautosophy. 

Session chairman Klaus Holtz, 
president of Omni Dimensional Net- 
works, San Francisco, Calif., will pre- 
sent an overview paper, “HDTV Im- 
age Compression: MPEG versus 
Autosophy.” Holtz describes the ad- 
vantages of autosophy compared with 
MPEHG-2, the standard used by many 
vendors in multimedia compression 
systems. He notes that the hardware 
to run the MPEG compressions at 30 
frames/s does not yet exist. Moreover, 
final systems will probably be very 
complex, expensive, and hard to main- 
tain, while producing images with 
barely tolerable distortion. On the 
other hand, Holtz continues, a lossless 
compression scheme based on autoso- 
phy promises superior performance at 
a much lower cost per system. 

A paper by Alfred Lettieri, presi- 
dent of Applied Autosophy, Reseda, 
Calif., describes the technique as it 
applies to “Storing Multimedia Im- 
ages in a PC.” Lettieri notes that ex- 
perimental data from tests using a 
486-based PC suggest that the algo- 
rithm may provide a much better way 
to store images in a personal com- 
puter. But live animation and on- 
screen teleconferencing would re- 
quire graphics boards that are slightly 
larger and more expensive than con- 
ventional boards, he says. 

The third paper discusses a “brain- 
like, self-learning” autosophy data- 
base that reduces storage require- 
ments by storing information in a 
mathematical hyperspace. According 
to Hubert Love, a consultant from La 
Habra, Calif., the more information 
that is stored in the database, the less 
space that is needed to store addi- 
tional information. Besides high com- 
pression, the new technique allows 
near instant information search ac- 
cess, says Love. This is accomplished 
by using content-addressable memo- 
ries, which are independent of data- 
base size. 

The paper, “Storing Multimedia Da- 
tabase Information in Hyperspace,” 
says that the system can repair itself 
by automatically relearning informa- 
tion stored in defective memory. 
Autosophy databases can even be 
“educated” to totally organize their 
own internal data storage without 
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programming, says Love. 

Field-programmable gate arrays 
are becoming more popular as solu- 
tions to design problems. One reason 
is that they can be reprogrammed as 
often as needed in the field, allowing 
design changes to hardware even af- 
ter it’s in service. Idea/Microelectron- 
ics devotes three entire sessions to 
FPGAs: one involving real-world ap- 
plications for the devices, another pre- 
senting logic-synthesis techniques, 
and the third discussing advances in 
FPGA architectures. 

In the applications session, Brad 
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Fawcett of Xilinx Inc., San Jose, 
Calif., writes about “Using Recon- 
figurable FPGAs in Test Equipment 
Applications.” Fawcett describes a 
microprocessor-based board tester 
that uses FPGAs to create the inter- 
face to the unit under test. By down- 
loading the appropriate configura- 
tion files, users can change the inter- 
face and test logic to implement the 
desired test procedure. The FPGAs 
also make it easier to support new 
microprocessors as they become 
available. 

In another application, a telecom- 











ong on analog 
design challenges? 


~ Short on 
—resour 





SPG can make your job easier. 


SPG delivers unparalleled analog expertise. We've accumulated hundreds of 
man years of experience designing, developing and putting into manufacture a 
wide variety of analog and mixed-signal integrated circuits and subsystems. 
When you re faced with seemingly insurmountable analog design demands, 
SPG is your source for answers ... and peace of mind. 


Bring your products to market quicker and for less cost 


SPG design teams will develop a strong partnership with you to examine your 
needs, establish parameters and tolerances, generate a realistic timetable, and 
seek out the optimum paths to successful implementation. We'll prototype 
your project for significantly less than other vendors ... guaranteed. 
Whether you need start-to-finish assistance or expert advice along the way, 
SPG integrates an unrivaled level of customer service and performance with a 
mutual desire to develop better products. 


Just call. We want to help! 


If you have a design you'd like to try, we'll review 

your initial sketches, suggest specs to prove concept, 
and propose possible design alternatives. And you 
don’t pay a cent. Our hotline is your objective resource 
for any questions you have ... regardless if we do the 
work or not. You can even fax us your design 
sketches with a non-disclosure agreement. 
We'll provide recommendations quicker than 
many companies will return your call. 
For more information or to schedule 
a Free Design Consultation, call ... 


(602) 892-1399 
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Specialties 
= Wireless 
= Telecommunications 
= Medical electronics 
= Power electronics 
= Bus drivers/transceivers 
= Data acquisition 
= Instrumentation 


Complete service 
= Turnkey custom semiconductor 
designs and products 
® Single- and multi-chip 
modules, hybrids and PCBs 
= System design and partitioning 
= Cost reductions 
= Concurrent engineering 
= Simulation 
= Device characterization 
= Signal integrity analysis 
= Fault grading 


= Test program 
development 
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The Analog Specialists 


561 East Elliot Road, Suite 171 
Chandler, Arizona 85225 
Phone: (602) 892-1399 

Fax: (602) 892-1782 





munications protocol analyzer can be 
set up to supply either fixed or 
pseudorandom patterns for T1 burst- 
error-rate testing. And when frac- 
tional T1 testing became necessary, 
the analyzer’s designers produced a 
new FPGA configuration to support 
the tests without having to change the 
hardware. 

Tighter schedules and higher per- 
formance and functionality goals 
make logic synthesis a key to using 
FPGAs today, notes Steve Eichen- 
laub in his paper, “Getting the Best 
from an FPGA Via Logic Synthesis.” 
But it’s only one step in the overall 
design process. The paper concen- 
trates on how logic synthesis can 
help achieve optimal designs across 
multiple FPGA architectures with- 
out sacrificing results in any one de- 
vice type. 

Eichlaub notes than unlike ASICs, 
which almost universally use a sea-of- 
gates architecture, FPGAs employ a 
diverse set of dissimilar architectures, 
each optimized for a particular appli- 
cation. Therefore, without logic syn- 
thesis, the time-to-market advantage 
offered by FPGAs could be lost while 
designers struggle over the right ar- 
chitecture and try to maximize per- 
formance and utilization. 

The author discusses the top-down 
FPGA design flow, including lan- 
guage-based design, multilevel simu- 
lation, design retargeting (for exam- 
ple, to or from ASICs), and physical 
implementation. Actual examples are 
included to illustrate successful de- 
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signs and the trade-offs involved. 

A panel session on “Software Pi- 
racy & Copyright Protection” will in- 
clude members of the Business Soft- 
ware Alliance, which represents 
many of the leading U.S. software 
publishers. The BSA maintains pro- 
grams in more than 50 countries, in- 
cluding the U.S., aimed at eliminating 
software piracy. 

The session’s organizers stress that 
information managers must know 
how to protect their computer sys- 
tems from viruses that can be spread 
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by unlicensed software and how to 
protect themselves from potential li- 
ability, as well as the importance of 
data security. Piracy, which is a felony 
in the U.S., costs the software indus- 
try more than $12 billion a year world- 
wide, according to the organizers. 

A special conference on NAFTA 
will offer help on establishing busi- 
ness relationships in the countries 
covered by the agreement: Canada, 
Mexico, and the U.S. Topics to be ad- 
dressed include financial assistance 
for electronics companies and dis- 
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New 20-Bit Digital Audio ADC System 


PCM1760 stereo delta-sigma modulator, together with its matched DF1760 digital filter, provide 
professional digital audio designers the best combination of analog-to-digital converter performance 
available for under $30! The system offers 20-bit resolution, wide 108dB dynamic range, very low 
~92dB THD+N, and clear 110dB SNR. PCM1760 and DF1760 are available in 28-pin DIP and SOIC. 
PCM1760 operates from +5V supplies, DF1760 from a single 5V supply. 
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12- and 16-Bit Serial Out, 
100kHz Sampling A/Ds 


ADS7808 and ADS7809 are low cost, general 
purpose, serial output, CMOS sampling A/Ds. 
Both deliver 100kHz sampling rates with very 
low 100mW power dissipation using a single 
+5V supply. Ideal for many low power, portable 
applications requiring high sampling rates with 
Superior accuracy and spectral purity, they’re 
perfect for spectrum analyzers, portable oscillo- 
scopes and vibration analyzers, medical 
electronics, and process control applications— 
where their serial output simplifies needed 
isolation. Available in 20-pin 0.3” plastic DIPs 
and SOICs. 
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New 12-Bit, Low Power, 
800kHz Sampling A/D 


ADS7810’s 800kHz sampling rate makes it the 
world’s fastest, 12-bit, monolithic SAR ever— 
60% faster than its closest competitor! Its high 
Speed, small size, low power, low cost, and 
excellent Nyquist performance make it ideal 
for data acquisition, DSP boards, and image 
processing/scanning applications. Key specs 
include: 800kHz min sampling rate, 12 bits 
resolution, 70dB min SINAD with 250kHz input, 
+0.5LSB max INL, +0.9LSB max DNL, and 
200mW max power dissipation. Available in 
28-pin 0.3” plastic DIP, SOIC and die. 
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New Data 
Conversion 
Products IC 
Data Book 


The Data Conversion Products 
IC Data Book contains com- 
plete product descriptions, 
Specifications, applications 
tips, and ordering information 
for a broad line of high 
performance, high quality 
data conversion products. 
With over 950 pages, it offers more than 
25 new high performance data conversion solutions. New 
products profiled include: A/D and D/A converters, da 
acquisition components, sample/hold amplifiers, V 
converters, multiplexers, and demonstration boards. The Dé 
Conversion Products Data Book is FREE from any Burr-Brov 
Sales office or representative. 
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20-Bit BiCMOS DAC 


PCM1702’s unique architecture produces a 20-bit DAC wit 
high dynamic range, high SNR, and very low distortiol 
Processed using BiCMOS technology, it has very low powe 
consumption and is packaged in a compact 16-pin plastic DI 
or 20-pin SOP. PCM1702 is an unbeatable choice for high-en 
CD players, musical instrumentation and professional audi 
applications. Key specs include: -96dB max THD+N, 104d 
typ dynamic range, 110dB typ SNR, 200ns typ settling tim 
and 150mW typ power dissipation. 
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+5V Voltage Reference Guarantees Long-Term Stability 


REFO5 is a precision +5V voltage reference that’s a pin for pin replacement for the industry standard REF-05. Its guaranteed long-term output voltage drift of 25ppm/1C 
hours max is 4 times more stable over extended use than the closest competitor. Key specs are: +5V +0.1% max output voltage, 8.5ppm/°C max temperature stability, 10yV| 
(0.1Hz to 10Hz) noise, 0.008% max line regulation, 0.005%/mA max load regulation, 1.4mA max quiescent current, and 8VDC to 40VDC supply range. Available in an 8-le 
hermetic TO-99. 
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»w 250mA Buffer Amp Slews at 2000V/is 


‘634 is a high speed, unity-gain buffer amplifier that delivers 250mA output and 2000V/us slew 
—all in a tiny SO-8 package. Its low price, high performance, rugged monolithic design, and ease 
se make BUF634 ideal for a wide range of general purpose applications. !t’s an excellent driver for 
es, solenoids, video, and even headphones. BUF634 comes in three different packages: an SO-8 
ace mount, an 8-pin plastic DIP, and a 5-pin TO-220. 
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w Noise, Precision 

fet® Op Amp 

124 is a precision, monolithic FET op amp 
delivers low bias current, noise, voltage 
et, and drift plus high open loop gain 
common mode rejection. Its versatility, 
ill size, and low price make it ideal for 
ytical and laboratory instrumentation, data 
Jisition, test/medical equipment, and opto- 
‘tronics. Key specs include: 6nV/\Hz 
‘Hz) voltage noise, 1pA max bias current, 
/°C max drift, 120dB min open loop gain, 
dB min common mode rejection, and 
uV max offset. Available in compact 8-pin 
ace mount and plastic DIP packages. 
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2X 1 Dual, Video Multiplexer 


MPC102 is a dual, 2 x 1 signal multiplexer that 
distributes and routes wideband analog and 
digital signals at a high data rate. Designed 
for high-definition television and broadcast 
equipment, its excellent harmonic and 
dynamic specifications are also ideal for radar, 
communications, computer graphics, and data 
acquisition systems applications. Key specs 
include: 210MHz (1.4Vp-p) bandwidth, 640V/us 
(2Vp-p) slew rate, 68dB channel crosstalk 
(30MHz), +6mV/—8mV switching transients, and 
+4.6mA (one channel)/+230uA (no channel) 
quiescent current. Operating from a +5V supply, 
MPC102 is available in 14-pin DIPs, SOICs, 


and dice. 
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lal, Isolated, Bi-Directional Digital Coupler 


150 is an ultra high-speed capacitively coupled digital device that provides high isolation with very low power consumption. Designed to replace optocouplers, its low power, high 
1d, and low cost make it a reliable alternative. Use it for A/D and D/A conversion, multiplexed data transmission, computer-to-peripheral interfaces, |/O port isolation in instruments, 
er inversion, and isolated data acquisition systems. Key specs are: 80M Baud typ data rate, TTL/CMOS compatibility, 25mW max power consumption per channel, tested at 
Vrms isolated partial discharge per VDE0884, and 16.5mm creepage distance. Available in 24-pin single-wide plastic DIP. 
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New Linear 
Products IC 
Data Book 


The Linear Products IC Data 
Book contains complete 
product descriptions, speci- 
fications, applications tips, 
and ordering information 
for a broad line of high 
performance, high quality 
linear products. Its 1100+ 
pages give designers 
more than 30 new high performance linear 

ICs. New products profiled include: operational amplifiers, 
instrumentation amplifiers, isolation products, power opera- 
tional amplifiers, references, regulators, and demonstration 
boards. The Linear Products Data Book is FREE from any 
Burr-Brown sales office or representative. 
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New “Easy-to-Use” 


Programmable-Gain Amplifier 


PGA103 is a monolithic digitally programmable amplifier 
available in an 8-pin plastic DIP and SO-8 surface mount 
packages. Gains of 1, 10, and 100 are digitally selected by two 
TTL- or CMOS-compatible control lines. It’s an “easy-to-use” 
simple solution for systems that handle wide dynamic range 
Signals. PGA103’s precision, versatility, size, and low cost 
make it ideal for process control, medical instrumentation, 
test/measurement equipment, and general-purpose analog 


boards. Dice also available. 
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he NANO2 Very Fast-Act- 
ing or Slo-Blo SMF fuses are 
now available pre-installed 
in the SMF Omni-Blok surface- 
mount fuse block as well as in direct- 
board-mounting versions. In applica- 
tions that need frequent replace- 
ments, the SMF Omni-Blok makes it 
easy to change the fuse without sub- 
jecting the pc board to the heat of 
soldering. Because the fuse is pre-in- 









tributors, regulations, taxes and tar- 
iffs, international sales repre- 
sentation, cultural and social issues, 
investment opportunities and interna- 
tional market expansion, and the 
benefits of NAFTA to the electronics 
industry and the U.S. 

Among the speakers will be Charles 
K. Alexander, IEEE vice president 
for professional activities and chair- 


MESSE MUNCHEN 
INTERNATIONAL 


gee 


EJELECTRONIC 


FUSES COME PRE-INSTALLED IN SURFACE 





stalled, the SMF Omni-Blok can be 
placed on the pe board in one manu- 
facturing operation. The block is 


man of the United States Activity 
Board, and Dick Iverson, president 
and c.e.o. of the American Electronics 
Association. The conference will be 
held on Tuesday of show week from 
9:00 A.M. to 5:00 P.M. at the Anaheim 
Marriott (adjacent to the convention 
center). Registration for the NAFTA 
Trading Conference is $45, but that 
includes admission to the Wescon key- 
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available on 16-mm tape in ratings of 
1/6 to 7 A. The direct-mount NANO2 
SMF Very Fast-Acting fuse is avail- 
able on 12-mm tape in 1/6- to 15-A 
ratings. The Slo-Blo version comes 
on 12-mm tape in 1- to 5-A ratings. 
The devices and certified by CSA. 

Littelfuse Inc., 800 E. Northwest 
Hwy., Des Plaines, IL 60016; (708) 
524-1188. 


Booth 2229 


note luncheon, which costs $35. 

The keynote address will be given 
by Michael J. Attardo, IBM senior vice 
president and general manager of 
IBM’s Microelectronics Division. The 
address, “The Growing Popularity of 
RISC,” will explain the advantages of 
this microprocessor architecture com- 
pared with CISC devices. In addition, 
Attardo will discuss new opportuni- 
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ties for vendors in areas such as em- 
bedded controllers, personal comput- 
ers, and workstations. 

He notes that customers—espe- 
cially in the data processing, con- 
sumer, and communications fields— 
want higher performance at an attrac- 
tive price. Traditional technologies, 
however, are already pushed to the 
limit when it comes to meeting these 
demands. As a result, the market for 
RISC-based microprocessors will ex- 
pand dramatically in the next few 
years, according to Attardo. 

“RISC technology runs faster, 
cooler, and occupies less space than 
CISC,” he notes. “Even staunch sup- 
porters of the X86 architecture are 
now publicly indicating that RISC is 
the future direction for computing and 
microprocessor needs.” 0 
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Turn your 
excess inventory 
into a tax break and 
help send needy 
kids to college. 


Call for your 
free guide to 
learn how donating your 
slow moving inventory can 
mean a generous 
TAX WRITE OFF 


for your company. 


Call (708) 690-0010 


Surely... Sia 


we have a better option than these! P.O. Box 3021 Glen Ellyn, IL 
: 60138 Fax (708) 690-0565 


Yes, you do. 


Excess inventory today....student opportunity tomorrow 
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The Wvorld’s Fastest 
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16- 


Delta-Sigma ADC 


~ 192K Samples Per Second ~ 





National Semiconductor 


~ The ADC1I6071/471 ~ DSP-compatible ~ Sampling rate of 192K samples 


per second ~ THD <0.003% at 1KHz ~ No phase distortion ~ Signal-to-noise + distortion 


ratio >85dB ~ Internal 64X oversampling ~ Single +5V supply power dissipation 


of 500 mW ~ Standby power dissipation of 1.0 mW — For a free product 


sample kit and ordering information, call 1-800-NAT-SEMI, Extension 309. 


©1994 National Semiconductor Corporation. NORTH AMERICA: P.O. Box 7643, Mt. Prospect, IL 60056-7643 (Tel: 1-800-628-7364, Ext. 309 Fax: 1-800-888-5113). All rights reserved. 





YOU DON’T HAVE 





TO BE 





TO KNOW WHO TO CALL 
FOR MULTICHIP MODULES. 


lf Alexander Graham Bell needed MCMs built 
to his specs, he'd call Raytheon. Because our 
Multichip Modules are the perfect choice for 
high-end commercial applications. 

You'll find Raytheon high-reliability 
microelectronics in cardiac implants, 
satellite Communications systems, 
ground-based radar systems and 
advanced transportation systems. 
No wonder designers choose 


h-density MCM-D (2.05 in. x 2.18 in.) 


application demands higher circuit density, 
greater speed and functionality than traditional 
technologies, why settle for less than a 
Raytheon MCM’ 

Best of all, Raytheon know-how 
is right at your fingertios. We're only a 
phone call away. So use Bell’s inven- 
tion to put Raytheon’s ingenuity to 
work for you. It could be the smartest 
call you ever make. 


Raytheon MCMs: we give you total SUpporis UP t0 100 MHz clock frequency. Call (617) 984-4104 or FAX 


systems solutions in a single package. And 
we can build MCM-D, MCM-C, MCM-C/D 
or MCM-L using off-the shelf die or ASICs. So 
when your digital, microwave or mixed signal 


(617) 984-8515 or write for technical 
support and applications assistance: 
Raytheon Company, Quincy Operation, 
465 Centre St., Quincy, MA 02169. 


Raytheon 
WE THRIVE ON CHALLENGES 
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|| HNHANCED IDE 
AND SCSI 
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WITH MORE 
INTELLIGENCE, 
FASTER DATA 
RATES, AND 
NEW FEATURES. 
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COURTESY: NCR, ADAPTEC, AND FUTURE DOMAIN 


line. Makers of disk-controller ICs 
are responding to the call with new 
generations of chips that not only ac- 
celerate the process of data trans- 
fers, but also add new features to 
simplify the systems. 

The new capacity and speed de- 
mands come about because many of 
the latest workstations and servers 
require tens to hundreds of giga- 
bytes of local mass storage to handle 
large design files and complex appli- 
cations that run on multitasking op- 
erating systems (e.g., Unix, OS/2, 
and others). Moreover, there’s been 
a tremendous growth in file size— 
both executable files and data files— 
and in the use of graphics-intensive 
user interfaces and multimedia (au- 
dio, video, and animation). Conse- 
quently, the drive-control interface’s 
data rate is one of the main perfor- 
mance-determining factors when it 
comes to the overall system through- 
put (Fug. 1). 

The majority of upcoming im- 
provements in faster and more fea- 
ture-rich disk-interface controllers 


SMART 
CONTROLLERS 
SPEED DATA MOVES, 
TRIM OVERHEADS 


igh-capacity small-format 
disk drives have evolved as an 
essential part of every desk- 
top and portable computer 
system, as well as a key build- 
ing block in network file serv- 
ers and high-reliability RAID 
(redundant array of indepen- 
dent disks) subsystems. How- 
ever, although the disk drives are 
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generally able to keep pace with the 
capacity demands, they’re starting 
to lag behind in data-transfer rates. 
This performance gap is becoming 
quite apparent as more graphics and 
multimedia applications come on 
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are occurring in the two most popu- 
lar disk interfaces: the integrated 
drive electronics (IDE) interface 
(also referred to as the AT attach- 
ment or ATA interface) and the 
Small Computer Systems Interface 
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(SCSI). In addition, serial interfaces 
are now appearing, offering alterna- 
tives in systems that need high-per- 
formance drives and storage subsys- 
tems. However, this report will deal 
specifically with parallel-I/O stor- 
age controllers. A follow-up report 
will cover serial interfaces. 

The IDE-compatible interface has 
been popular in the IBM-compatible 
PC world, and now is migrating to 
other computers. Apple Computer, 
for example, introduced just two 
months ago both portable and desk- 
top systems that include IDE inter- 
faces to support a single internal 
IDE drive. 

The IDE interface actually result- 
ed from the embedding of the disk 
controller used with the original ST- 
506 drive interface into the disk 
drive. Integrating all of the control 
circuitry into the disk drive allowed 
chip and drive suppliers to dramati- 
cally simplify the system-to-drive in- 
terface down to a 40-line flat cable. 
They were able to embed whatever 
remaining circuitry was needed (de- 
coders and a data interface) as part 
of a multifunction I/O control chip 
for the host system. 

One example of host-side integra- 
tion can be seen in the VT82C496G, a 
highly integrated motherboard chip 
for 486-based green PCs recently re- 
leased by VIA Technologies. It in- 
cludes a local-bus IDE controller 
that performs 32-bit data transfers 
using the recently defined Mode 3 
scheme, which boosts the transfer 
speed to more than 10 Mbytes/s 
(more about the new modes later in 
the article). The host-side IDE inter- 
face includes prefetch and write 
buffers, which allow concurrent 
CPU/VESA local-bus and IDE oper- 
ation to further enhance perfor- 
mance. Either the primary (1F0- 
1F7h) or secondary (170-177h) chan- 
nel supports two devices that can be 
either hard-disk drives, or IDE- 
based CD-ROM or tape drives. The 
controller also contains programma- 
ble read/write, master/slave, and 
active/recovery timing in units of 
the CPU clock frequency. 

Other examples of host-side inte- 
gration include the Adaptec AIC- 
8370, 7165 and 71LV€5; the Cirrus 
Logic CL-SH5600 and 4600; the Sili- 
con Systems 9600 series; and the 
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1. AS HOST CPU PERFORMANCE improves, storage peripherals must 





transfer data at higher rates. The growth, as shown in this graph from Adaptec, is 
nonlinear. That’s because in addition to faster operating speeds, data-bus widths also have 
increased, demanding host burst-transfer rates of 20 Mbytes/s and higher. To maximize host 
transfer rates, the data rate in the read-channel must increase to ensure the internal buffer 


doesn’t starve the interface. 


Western Digital WD61C42A. These 
ICs simply the read channel, a micro- 
processor and/or a DSP chip, and 
some buffer memory to perform all 
of the drive control (see “Control- 
ling the inner workings,” p. 88). In 
addition to the host ATA interface, 
these chips typically include error 
detection and correction, performing 
either cyclic redundancy checking 
(CRC) or Reed-Solomon (R-S) error 
checking and correction (Fg. 2). 

In Western Digital’s controller, 
the data-protection subsection can 
correct single burst errors of 17 bits 
(guaranteed), and even correct up to 
72-bit errors on-the-fly using on-chip 
microcode. A slightly different but 
similar combination of CRC and R-S 
is used in Cirrus Logic’s CL-SH5600. 
Both chips employ programmable 
sequencers that allow drive design- 
ers to specify the disk formatting, 
optimizing the data storage format 


to the media type (soft-sectored or 


embedded servo, for example). 
First-generation IDE (referred to 

as ATA-1) interfaces are inexpen- 

sive, offering system manufacturers 


a system connection cost of less than 


$1.00. Moreover, there are no termi- 
nation hassles, a single jumper sets 
the master/slave operation of the 
two drives, the controller has a sin- 
gle register set and one command 
set, and support is included in every 
system BIOS. 

However, these interfaces only de- 
liver maximum throughputs of 
about 8.38 Mbytes/s using the Mode 
2 parallel-I/O (PIO) AT-bus transfer 
option, a rate that’s limited by the 
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host system bus, not the drive. For 
many forthcoming applications, 
that’s not fast enough. There also 
are other limitations. IDE has a 
BIOS-imposed barrier of 528 Mbytes 
for the drive capacity (special drivers 
can often eliminate this limitation, 
but those drivers take up valuable 
memory space). Furthermore, IDE is 
specific to hard-disk drives and can’t 
be used to control other storage de- 
vices (CD ROMs, tape drives, etc.). 
On top of that, IDE’s 40-pin connec- 
tor/cable allows only two devices to 
be attached. 

To improve IDE, many companies 
have worked together to define a 
new and enhanced IDE interface— 
ATA-2—which employs the Mode-8 
or Mode-4 PIO options. PIO Mode 3 is 
the typical implementation in BIOS 
for both the VESA local bus (VL- 
Bus) and the peripheral-component 
interconnect (PCI) bus. With Mode 8, 
data-transfer rates can increase to 
about 11.1 Mbytes/s (18.38 Mbytes/s 
with multiword DMA transfers), 
while Mode-4 operation boosts the 
data-transfer rate to about 16.6 
Mbytes/s. Still in the definition 
stage is ATA-8, which will offer even 
faster data transfer rates and addi- 
tional features. 

With such speeds, IDE drives will 
be able to compete nicely with the 
Fast SCSI drives in mid-range desk- 
top and high-performance portable 
systems. But these improved data- 
transfer rates will go for naught if 
the IDE interface feeds into an AT 
bus. Higher-performance bus inter- 
faces like the VL-Bus or the PCI bus 
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Price $150.00 per copy (add $12.00 shipping & handling per copy) 


A conference for OEM Designers of portable, nomadic, mobile, 
transportable and hand-held products. The product areas 
covered in these proceedings include almost 800 pages of 
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offer more than quadruple the band- 
width of the basic AT bus. 

However, with the higher data 
rates comes a potential noise prob- 
lem on the cables, according to Jim 
McGrath, a systems engineer at 
Quantum Corp., Milpitas, Calif. The 





% isk drives typically con- 

tain an interface control- 

ler (a dedicated chip with 

a command interpreter 
and state gerne one RISC engine 


as well as a. second processor or 
two that control the inner work- 
Ings. For | example, many disk 
- driv nploy 8- and some 16-bit 
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noise problem, he explains, is partial- 
ly aresult of the poor design and def- 
inition of the IDE 40-pin interface— 
there aren’t enough ground lines and 
the bus isn’t terminated. Such a com- 
bination is lethal to signals on long 
cable runs. One solution proposed by 


CONTROLLING THE INNER WORKINGS 


approach to internal drive control. 

Vendors such as Zilog, Hitachi, 
Mitsubishi, Motorola, and many 
others have MCUs optimized for 
disk control. Such MCUs typically 
include some analog-to-digital or 
digital-to-analog converters that 
can be used for spindle and head- 
positioning control, and some ded- 
icated DSP resources like a fast 
multiplication instruction or an 
actual digital-signal-processor 
megacell. Dedicated circuits for 
servo control, spindle-motor 
speed control, and other internal 
functions (e.g., analog read chan- 
nel) are usually standalone chips 
or implemented with discrete 
components. 

Zilog’s Z86C95, one of the first 
chips to merge an 8-bit MCU and 
the DSP function, was introduced 
about two years ago. In addition 
to the Z8 MCU core, the chip in- 
cludes a DSP megacell with a 
hardware 16-bit multiplier that 
ean perform single-cycle 16-bit 
multiply-accumulates. A second 
hardware 16-bit multiplier that 
ean perform 32-bit/16-bit division 
also is incorporated. Other re- 
sources include three 16-bit 
counter-timers, a half-flash 8-bit 
eight-channel ADC with a 2-us 
conversion time, an 8-bit DAC 
with a 1/4-programmable gain 
stage, a UART and a simple syn- 
chronous serial port, and a pulse- 
width-modulated output channel. 

Having had two years of experi- 
ence with the Z86C95, designers 
at Zilog upped the ante by creat- 
ing the Z86C295, a higher-perfor- 
mance version unveiled earlier 
this year. They enhanced the DSP 
megacell and increased the chip’s 
level of integration by incorporat- 
ing the servo timer function so 
that the chip can better handle the 
servo loop for head positioning. 
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Western Digital recommends the 
IDE cable length be limited to 18 in. 
and include series resistors on the 
signal lines at the host side. 

In another major upgrade, design- 
ers figured out how to use the Inter- 
rupt 13h (hex) signal as a BIOS trans- 


























































Dedicated DSP chips, such as" 
the TMS320 family from Texas In- © 
struments, also have found their — 
way into disk drives, often used — 
along with an 8-bit MCU. Howev- | 
er, the small profit margin that | 
drive manufacturers are forced to 
live with pushes them to further 
integrate the circuitry to reduce 
cost. Another factor influencing 
integration is the smaller form 
factor of the drive, which has © 
gone from 5.25- to 38.5- to 2.5- and. 
now to 1.8-in. diameters. As a re- 
sult, available board space for the 
control logic is reduced to just a | 
couple of square inches. | 

Although the popular approach | 
taken by Zilog has been followed © 
by other companies, 8-bit MCUs 
are limited when it comes to. 
housekeeping tasks, which are be- © 
coming more complex. Thus, de- 
signers at Maxtor and Texas In- | 
struments decided to explore the 
use of a single, 16-bit streamlined | 
DSP core that would serve as both 
the computational block and as | 
the housekeeping controller. 
Their efforts culminated in a cus- _ 
tom chip that Maxtor employs in» 
its latest 1.8-in. PCMCIA-compati- _ 
ble 171-Mbyte disk drive, and a 
megacell DSP core offered by Tl 
in its design library for customer- | 
specific DSP ICs (see “DSP-based — 
PCMCIA drive packs 171 
Mbytes,” Sept. 5, D. igo), 

Other companies have taken — 
note and begun to employ suchan © 
approach. The Pine and Oak DSP © 
cores developed by The DSP © 
Group are some of the first candi- 
dates for expansion as a combina- — 
tion DSP/controller for disk | 
drives. Those cores were selected _ 
because they’re very area-effi- _ 
cient and result in low-cost chips _ 
that suit the drive-cost model ee 
Sell 
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High Voltage Reed Relays 

Are small and lightweight. Kilovac’s new S 
Series high voltage reed relays offers over 20 
models with voltage isolation from 300 to 15,000 
volts. Ideal for a wide variety of high voltage appli- 
cations, these compact devices are configured to 
handle everything from load switching to the rigors 
of high-power RF circuits. Prices start at just 
$12.10 each in 100-piece quantities with delivery 
from stock. Kilovac Corporation, Santa Barbara, 
CA., phone 805-684-4560, fax 805-684-9679. 
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Multi-Pole HV Reed Relays 

Offer design flexibility and space savings. 
Double-pole single-throw (DPST) reed relays are 
now available for immediate delivery from Kilovac. 
These relays offer the ability to switch different 
circuits with a single signal to a single coil. One 
model combines a normally open, form A switch 
with a normally closed, form B switch providing 


“on/off” flexibility. Voltage ratings are up to 5 kVdc. 


Prices for 100 pieces start as low as $25.22 each 
and all models are available from stock. Kilovac 
Corporation, Santa Barbara, CA., phone 805-684- 
4560, fax 805-684-9679. 
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Avoid Monstrous High 
Voltage Control Problems... 


Insist On Kilovac High Voltage [arnt 
Relays And DC Contactors. | | 
Whether your power control applications 
call for 28 V or 70,000 V, isolation 

or power switching, you can rely on 
Kilovac, the expert in designing, 
engineering and manufacturing high 
voltage relays and DC power switching 
devices. 

Write or call Kilovac for complete 
product literature or to discuss your 


specific high voltage applications. 


APPLICATION HOTLINE: 800-253-4560 


P.O. BOX 4422 * SANTA BARBARA, CA 93140 « 805-684-4560 FAX 805-684-9679 
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RF Power HV Reed Relays 

Provide high isolation and low insertion loss. 
Kilovac Corporation now offers RF reed relays that 
will handle up to 6 amps at 30 MHz. These highly 
reliable reed relays are rated up to 8 kV with isola- 
tion values greater than 45 dB at 30 MHz and 
insertion loss of less than 0.06 dB at 30 MHz. RF 
screens are incorporated into the relays to elimi- 
nate proximity effects where relays need to be 
mounted close to each other or close to the other 
inductive components. All models are available 
from stock for immediate delivery. Prices at 100 
pieces range from $12 to $53 each. Kilovac 
Corporation, Santa Barbara, CA., 805-684-4560, 
fax 805-684-9679. 
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Power Switching HV Reed Relays 

Compact package will switch 500 waits. 
Kilovac’s SO5L Series high voltage reed relays pro- 
vide voltage isolation of up to 15 kV. Ideal for test 
and measurement equipment or other applications 
that require power (load) switching, these relays 
have contacts capable of carrying up to 5 amps 
continuously while switching as much as 500 
watts. Standard coil voltages of 5, 12, or 24 Vdc 
require as little as 26 milliamps to operate (24 Vdc 
coil). Prices start at $26.40 each in 100-piece 
quantities and are available from stock for immedi- 
ate delivery. Kilovac Corporation, Santa Barbara, 
CA., phone 805-684-4560, fax 805-684-9679. 
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High Voltage, High Power Vacuum Relays 
Packaging flexibility and extended power 
handling. Kilovac Corporation has expanded their 
compact K81 Series relays to include panel mount 
and power switching models. Today’s best-selling 
10 kV relay is now available in a panel mount 
configuration with stud terminals or flying leads 
providing added versatility. The new panel mount 
models compliment the K81 line that includes all 
PC pin and PC pin plus flying lead models. All 
K81 relays are vacuum-sealed and can operate 

in explosive or harsh environments. Kilovac 
Corporation, Santa Barbara, CA., phone 
805-684-4560, fax 805-684-9679. 
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lation signal in the short 
term so that drives with 
capacities of up to 8.4 
Gbytes can be ad- 
dressed. A longer-term 
solution will extend the 
Interrupt 13h signal 
and allow for up to 2° | 
blocks per drive. 

Another improve- | | 
ment involves the use of | 
a second cable that per- 
mits two . additional 
drives to be attached, al- 
lowing an IDE adapter | 
to support four drives. | 
In a typical scenario, | — 
the primary interface | | 
would support 9 to 13 | 
Mbytes/s, while the 
secondary IDE port 
might support slower 
devices such as tape, 
CD-ROM drives, and other remov- 
able media types. 

A key factor impacting this en- 
hancement is the creation of a speci- 
fication that makes it possible to at- 
tach the CD-ROM or tape drive—the 
ATA Packet Interface (ATAPI) 
specification/definition that will be 
part of ATA-3. Originally proposed 
by Western Digital, the ATAPI 
working draft was defined by the 
joint efforts of almost two dozen 
companies (the final version of the 
ATAPI working draft is available to 
designers through the small form- 
factor committee). 

The ATAPI specification proposal 
allows for a single, standard device 
driver that would be embedded in the 
operating system. That driver would 
implement the packet communica- 
tions interface over the IDE connec- 
tor. Under the proposal, ATAPI uses 
the ATA interface protocol with an 
eight-register task file and a master/ 
slave connection scheme. Added to 
that is a Packet command—a 12-byte 
command packet that’s sent to the 
command register. The command 
packet actually derives from the 
SCSI standard, so there’s some com- 
monality of structure. However, 
ATAPI doesn’t use the SCSI protocol 
(no phases, messages, disconnect/ 
reconnect, linking, or queuing). 

Because ATAPI’s main function is 
to support CD-ROM drives, the com- 
mand set includes a few new fea- 
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2. ALL MAJOR DATA-RELATED FUNCTIONS within an IDE disk drive can be performed 
Cirrus Logic’s CL-SH5600. The chip is representative of available embedded IDE controllers, some of which 
differ in the size of the buffer memory they support and the programmability of the sequencer control. 


tures optimized for reading standard 
and photo CDs. New commands in- 
clude the Packet command, an Iden- 
tify Device command to obtain pa- 
rameter data (similar to the ATA 
Identify Drive command), and the 
Soft Reset command, which resets 
an individual device, not the entire 
channel. And, because ATAPI em- 
ploys a subset of the SCSI com- 
mands, existing SCSI software 
should be able to be retargeted very 
quickly. 

Few circuits, though, are available 
yet to support the ATA-2 and ATA-3 
(ATAPI) enhanced IDE interfaces. 
Still; many companies are hard at 
work developing some solutions. 
One such company, Silicon Systems, 
recently released the SS19600, a con- 
troller that supports ATA-2 opera- 
tion at up to 11.1 Mbytes/s in the PIO 
mode and 18.3 Mbytes/s using the 
DMA option. 

Although the chip was created for 
desktop systems, it includes several 
power-management features that 
will trim drive power drain, easing 
the design of “green” systems. In 
addition, Silicon Systems is working 
on an ATAPI-compatible controller 
it hopes to release late this year. 

Designers at NCR also are focus- 
ing on enhanced IDE controllers, 
readying what they expect to be the 
first bus-mastering IDE control chip 
with DMA support. Although silicon 
will be fabricated this month, the 
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company won’t release the chip until 
the supporting software drivers are 
prepared. Similarly, QLogic devel- 
oped the ATEC336, a highly integrat- 
ed controller that implements the en- 
hanced ATA-2 feature set and in- 
cludes a 16-bit DMA controller. 

Due to its involvement in develop- 
ing the ATAPI definition, Oak Tech- 
nology is already shipping its OTI- 
011 ATAPI controller to a number of 
CD-ROM manufacturers that have 
recently released drives to the mar- 
ket. The chip supports the Sony-Phil- 
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BIG /O 


eoeeeeoece 
504 I/O pads, arranged in 
BIG DIE two rows around the periphery 
of the chip. 


.560 inches square, embedded 
1emory, and over 100,000 gates. 
very big die. 






” 


BIG HEAT 


Running at 20 MHz and generating 


BIG PACKAGE 


eight watts of power. With this much The only off-the-shelf package that met all 
power, we had to pipeline the heat the technical specifications was three to four 
away from the die. times too expensive. The solution: a custom 


ceramic PGA, shown here at actual size. 


NO BIG DEAL 


“Big” does not have to equate to “big deal.” As in problems. We thought the IKOS System development was a big 
As in endless delays. As in unforeseen costs. Not when you challenge, to be sure, and we’re glad that for our customer, 
have an ASIC vendor that understands the system-level con- it was a big success. But, with over a quarter-century of ASIC 


experience, meeting big challenges and creating big successes 


text in which an ASIC operates. Then, “big” 
for our customers is never a “big deal.” 


can lead to “big success.” 


That’s what IKOS 
Systems found out 
recently, when they 
brought the custom 
gate array you see 
above to American 
Microsystems, Inc. 
To create their next-generation hardware accelerator for logic 





So the next time you’re faced with that potentially “big deal” 
development, come to the ASIC vendor that can help you 
knock it down to size—AMI. 


For a free case study of the IKOS Systems development, jointly 
authored by AMI and IKOS Systems, or for additional information 
about AMI’s products and capabilities, call 1-8300-NEWS-AMI 
today (1-800-639-7264). 





simulation, IKOS needed to embody their evaluation See us at Booth #3253 at Wescon & idea/Microelectronics ’94 
algorithms in four ASIC designs with over 300,000 gates of September 27-29, Anaheim Convention Center, Anaheim, CA. 
custom logic in all. 
If AMI were the kind of ASIC vendor who thinks their Corporate Headquarters: 

Ree an : : ; American Microsystems, Inc. 
responsibility ends at the netlist, this project could have been 2300 Buckskin Road 
a very big deal—and a very big headache—for IKOS Systems. a 4 al V me 

(208) 234-6795 (FAX) 
Instead, AMI worked with IKOS Systems and a qualified EASE TE Mice ane ie ie 
package vendor to design a custom ceramic pin grid array that St. Pescharier Str. 15 ‘American /Vlicrosystems, ; 
met all of the extensive physical, electrical and thermal Po cane oy 
constraints represented by a gate array of this complexity. -49]-(0) 351-487-3313 (FAX) 
ISO 

Copyright 1994, American Microsystems, Inc. All rights reserved. I = = r - “3 
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Squeeze the most 
out of your design cycle. 


You know time is money. And at Texas 
Instruments, we can help you speed your product 
to market. Meaning you are free to do what you do 
best — create the next breakthrough products. 


Be first to market with leading-edge 
designs. From notebooks and PDAs to wireless 


communications and multimedia, you can 












harness the power of TI’s DSP solu- 
tions, low-power 486 
microprocessors and @ 
mixed-signal devices to 
design unique products 
fast. Our industry-leading 
TMS320 DSP family offers a 
road map with the flexibility of 
software-programmable solutions 
that can migrate into highly 
integrated, custom DSPs that 
deliver cost-effective high 
performance. And compatible 
logic families and memory 
devices also help you move your 


designs easily from 5 V to 8 V. 


EeX T EN D I. N & 


~*~ © U R 


Technical support that gets you up to speed, 
fast. Move quickly from selection to prototype with 
clear, concise technical information and real-world 
application notes. And C compilers, emulators, devel- 
opment tools, behavioral models and SPICE rules can 


help you create DSP solutions in record time. 


Setting the benchmark: A 94% on-time 
delivery record. At TI, we deliver what we 
promise. So you won't be left waiting for your ICs 
to arrive. In fact, in an expanding market, we 
set an industry benchmark by having a 94% 


on-time-to-commit-date delivery record. 


Win the race to market. Getting 
to market faster with a better prod- 
uct. That’s what business is all about. 
And with TI, you’ll find a unique 
blend of silicon, support 
and service. We call it 
Total Integration™ You'll 
call it your competitive 
edge. To find out more, 
just call your nearest TI 


sales office listed below. 


Ri rs As OH" 


wp TEXAS 


INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-910-3100, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-696-4446. 
Hong Kong: 852-737-0338, fax 852-735-4954. India: 91-226-9007, fax 91-226-7849. Korea: 82-2-551-2804, fax 82-2-551-2828. Malaysia, 
Indonesia and Thailand: 60-3-208-6001, fax 60-3-230-6605. People’s Republic of China: 86-1-500-2255, ext. 3750, fax 86-1-500-2705. 
Philippines: 63-2-817-6031, fax 63-2-817-6096. Singapore: 65-390-7100, fax 65-390-7062. Taiwan: 886-2-377-1450, fax 886-2-377-2718. 
© 1994 TI 00-860 lae 
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ips CD-ROM, CD-ROM/XA, and CD- 
I formats, and can interface directly 
to IDE buses without data buffers or 
decoders, delivering bursts of up to 8 
Mbytes/s. Included are the CD-ROM 
data descrambler, a real-time error 
corrector, and host interface logic. 

Designed for use with a compan- 
ion 8-bit microcontroller, some 
DRAM or SRAM, and standard DSP 
chips, the OTI-011 can support disk 
speeds of 1, 2, 3, or 4X. Once data is 
passed to the controller from the 
DSP portion of the drive, the real- 
time ECC logic corrects one error per 
P-word and Q-word. Repeated ECC 
passes also can be done without dis- 
abling the DSP buffering, ensuring 
data integrity without compromis- 
ing speed. 

The control circuits that go inside 
the drive certainly are crucial, but 
the I/O control circuits that go on the 
cards that plug into the AT, VL-Bus, 
or PCI buses are just as essential for 
top end-to-end performance. One of 
the latest host-side chips that sup- 
ports IDE is a Super I/O chip devel- 
oped by National Semiconductor. A 
local-area-network (LAN) interface 
is included in the device. 

One key support function incorpo- 
rated into the PC87340V UL chip is an 
IDE controller with DMA support 
logic that can address two drives and 
transfer data at the 11.1-Mbyte/s 
ATA-2 speed. Other on-chip func- 
tions include a phase-locked loop for 
stable system timing, a 6-kbyte 
SRAM-based buffer to support the 
10Base-T Ethernet controller, a flop- 
py-disk controller with an analog 
data separator, a pair of buffered 
UARTs (16550-compatible), and an 
IEEE-compatible enhanced-commu- 
nication-protocol (ECP) parallel port. 

Although it controls CD-ROM 
drives, a unique chip from Sympho- 
ny Laboratories and Omega Micro 
can’t be classified as either an IDE or 
SCSI controller. The SL82C201 was 
designed to interface to and control 
non-SCSI CD-ROM drives that typi- 
cally require proprietary interface 
cards. Thus, drives from Mitsumi, 
Panasonic, Philips, and Sony can op- 
erate in a system transparently to 
the CD-ROM device driver supplied 
by the drive manufacturer. The chip 
can be configured for either PIO or 
DMA transfer modes, and permits 
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either software or hardware to set 
the I/O port address, the interrupt, 
and the DMA channel. 

Supporting the VESA local bus on 
the host side, the VT88C461 IDE con- 
troller designed by VIA Technolo- 
gies provides a 82-bit-wide data inter- 
face to the host system and supports 
both Mode-3 and Mode-4 data-trans- 
fer rates. One unique feature allows 
up to eight chips tobe cascaded for 
applications that require more than 
the two drives handled by a single 
IDE controller. Prefetch and posted- 
write buffers allow concurrent host- 
system and drive operation, improv- 
ing overall system efficiency. The 
chip also has two operating modes: a 
Promise PDC20230B/C-compatible 
mode, and an enhanced mode that 
supplies more sophisticated hand- 
shaking to the IDE drives. 

Because the IDE interface is very 
simple, many companies also are de- 
signing custom controllers that in- 
corporate standard, and now en- 
hanced, IDE interfaces. The I/O 
MAXimizer, recently developed by 


system _ 
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3. THE HIERARCHY OF HOW A DATA TRANSFER navigates its way 


Gainbery Computer Products Inc., 
Markham, Ontario, Canada, is one 
example of how I/O transfer speeds 
can be maximized. 

Available with either a PCI or 
VESA bus interface, the board com- 
bines the intelligence of a 68349 32- 
bit microcontroller from Motorola 
with a custom chip, the GL8203. To- 
gether the two chips implement an 
intelligent data cache that employs 1 
to 12 Mbytes of DRAM. The board’s 
caching scheme can boost I/O data- 
transfer rates up to the host bus 
maximum of 182 Mbytes/s and data 
transfers to the IDE drive’s internal 
buffer at rates of up to 20 Mbytes/s. 

For portable systems, the Person- 
al Computer Memory Card Interface 
Association (PCMCIA) came up with 
an option mode on the PCMCIA in- 
terface: It provides an IDE signal set 
to control 1.8-in. hard-disk drives. 
The ATA/IDE interface allows 
PCMCIA-compatible storage prod- 
ucts, both hard-disk drives and solid- 
state equivalents (typically imple- 
mented with nonvolatile flash-style 


AN 


Raw" interface 


1/0 hardware attach 


Device attachment 
| Protocol “ slave" 





through all device-driver layers and interfaces isn’t for the faint-hearted, as this access flow 
from IBM indicates. The most impressive aspect is that it all works, and requests can 
propagate themselves up and back through the hierarchy in fractions of a second. 


SEPTEMBER 19, 1994 


DES IGN 
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ith the DS1587 Serialized Real Time Clock, 
your computer can turn itself on at a pre-set time, 
perform a task, and shut itself off. Automatically. 
With no human intervention. 


The DS1587 can even be used to establish a time- 
out program. When a certain amount of time has 
passed without activity, the system is automati- 
cally powered down. 


The DS1587’s kickstart feature opens up new 
possibilities. For example, with a laptop and a 
modem, you can call up your desktop PC from 
halfway around the world, retrieve important 
files, and then turn the PC off. 


A 64-bit, guaranteed unique serial number en- 
graved in silicon identifies each computer for a 
variety of purposes. Like warranty tracking. Or 
asset management. 








Of course, the DS1587 has lots of 
other unique features (that’s why 
we're known as the world’s leader 
in computer timekeeping chips): 


114 bytes of user NV RAM and 
8K x 8 expanded NV RAM can 
store system configuration data 
and personalization information. 


The device’s 32 kHz output 
alleviates the need for an additional 
oscillator for power management. 


Available as chip (DS1585) or 
standalone module (DS1587) with 
embedded lithium and crystal. 


DS1587 operates over 10 years in 
the absence of external power. 


For more information on our 
large family of timekeepers, 
give us a call at (214) 450-0448. 


DALLAS 


SEMICONDUCTOR 


4401 South Beltwood Parkway m@ Dallas, Texas 75244-3292 Tel: 214-450-0448 Fax: 214-450-3715 
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memory chips), to be plugged in. 

To implement the ATA/IDE inter- 
face ina PCMCIA format, the appro- 
priate signals on the 68-lead connec- 
tor are controlled by software and 
the logic on the PCMCIA control 
chip. Although the signals match the 
ATA/IDE interface electrically, the 
physical format is quite different. In 
the drive card, chips such as Adap- 
tec’s AIC-71LV80/81 integrate most 
of the control electronics and provide 
either a PCMCIA 2.0 or ATA inter- 
face. The Adaptec chip is specified 
for operation at either 5 or 3.3 V and 
can support buffers from 64 kbytes 
to 1 Mbyte in the card with direct ad- 
dressing. 

A similar chip, the CL-SH880, was 
released earlier this year by Cirrus 
Logic. The chip provides a PCMCIA 
and ATA interface on the host-sys- 
tem port and a read-channel inter- 
face to drive the head-disk assembly 
on the other side. When powered by a 
5-V supply, the chip’s drive interface 
can operate at rates of 40 to 44 
Mbits/s. When powered by a 3.3-V 
supply, the drive-interface through- 
put decreases to between 30 and 40 
Mbits/s. Another chip, the SH885, is 
a more sophisticated version that 
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performs multiple-burst and header- 
ID on-the-fly error correction. 

For the host-system side, Cirrus 
also offers the CL-PD6710/672X, a 
family of host adapters that provide 
direct interfaces from the ISA host 
bus to PCMCIA sockets. The CL- 
PD6710 supports a single PCMCIA 
socket, while the CL-PD6720 and 
6722 support two sockets. All ver- 
sions allow for mixed 8.3- and 5-V op- 
eration, which minimizes power 
drain (50% that of a 5-V only alterna- 
tive). In addition, they include a Sus- 
pend mode that stops the internal 
clock, and an automatic low-power 
dynamic mode that stops transac- 
tions on the PCMCIA bus, stops in- 
ternal clock distribution, and turns 
off many of the internal circuits. A 
PCI version, the CL-PD6729, has just 
been released for sampling. 

Zilog, also working on a PCMCIA- 
to-ATA interface chip, came up with 
the Z86017 intended for PCMCIA 
cards. On the host side, it provides 
either the standard PCMCIA 2.0 or 
ATA/IDE signal set. Such a circuit 
could be used, for example, with a 
SCSI control circuit to squeeze a 
PCMCIA-to-SCSI function into a 
PCMCIA card. The Z86017 imple- 


ments the first-generation IDE/ 
ATA interface. But now that the en- 
hanced IDE is starting to hit on the 
desktop side, Zilog expects to mi- 
grate that functionality into its con- 
troller by early 1995. Already, an in- 
ternal slave DMA controller was 
added to support the higher data- 
transfer speeds possible on the IDE 
interface. 

Initial speeds of the PCMCIA/ 
IDE interface allow data transfers 
of about 7.5 Mbytes/s. However, as 
the PCMCIA interface evolves from 
its 8/16-bit interface to a full 32-bit 
bus (referred to as the Card Bus by 
the PCMCIA standards organiza- 
tion), existing data-transfer rates 
will at least double. Many companies 
are working on PCMCIA interface 
circuits. In fact, Intel, Omega Micro, 
Symphony Labs, Vadem, VLSI Tech- 
nology, and several others have or 
will shortly have circuits for both the 
host and card sides of the interface. 

Impressive as the advances are in 
the IDE interface, SCSI channels are 
advancing as well. The current 8-bit 
Fast (10-Mbyte/s) and 16-bit Fast/ 
wide (20-Mbyte/s) interfaces now 
are well established. Designers also 
are striving to implement the next 
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evolution in the parallel SCSI inter- 
face—the 16-bit Fast20 (40-Mbyte/s) 
and 16-bit Fast40 (80-Mbyte/s) op- 
tions. These interfaces will deliver 
data at rates fast enough to support 
most desktop applications for the 
next few years. 

The forthcoming SCSI-3 standard 
will solidify and resolve some of the 
problems encountered by users of 
the Fast SCSI-2 interface. Instead of 
one physical interface, SCSI-3 speci- 
fies two parallel interface options 
(single-ended and differential) and 
four serial options. Of the four serial 
choices, three are geared to specific 
physical transport standards: the se- 
rial bus protocol (SBP) for the IEEE 
P1894 high-speed serial bus; the seri- 
al storage protocol (SSP) for the IBM 
serial storage architecture (SSA) in- 
terface, and the Fibre Channel proto- 
col (FCP) for the Fibre Channel inter- 
face. The fourth is a more generic- 
type interface. 

Although much attention focused 
on maximizing the data rate at the 
drive connector, improvements on 
the interface reach a point of mini- 
mal return if data can’t be trans- 
ferred faster onto or off the disk it- 
self. Current-generation drives have 
read channels in the 6-to-8-Mbyte/s 
range; however, read-channel cir- 
cuits now are appearing that let will 
designers create drives in 1995 capa- 
ble of data-transfer speeds of 80 to 
100 Mbits/s (10 to 12 Mbytes/s). 
Drive designers are also looking at 
the challenges to achieving 120- 
Mbit/s (15-Mbyte/s) read channels 
for the 1996 generation of storage 
disk drives. 

Once the drive can sustain such 
high internal data rates, the buffer 
that services the host interface— 
typically between 32 and 128 
kbytes—can be kept full or at least 
refilled faster. That would minimize 
any data latencies, a critical issue for 
applications such as video servers or 
other time-dependent data displays. 
Intelligent caching algorithms, ei- 
ther implemented in the drive or in 
the host subsystem, also could look 
ahead by transferring the next one 
or two sectors into a disk cache, elim- 
inating many of the electromechani- 
cal overheads. 

However, as Mike Miller, a design 
manager at Seagate Technology, 


Pe LECTRONIC 


ELECTRONIC DESIGN REPORT 


DISK-DRIVE CONTROLLERS 


Scatter-gather 
Cache/buffer management © 
Data-pointer modification 


host adapter 


SCSI's intelligent /0 channel 


Parity checking 
15 devices 


5081 
peripherals 


SCSI bus 


epee 4 = RIESE SOILS ETISSPS LCST 


Bus mastering 
Queuedcommands = 
Overlapped commands 


-Disconnect/reconnect = 
Tagged queuing 


Speed matching 
Negotiation = 





4, DISTRIBUTED IN TELLIGENCE is a key aspect of the SCSI I/0 a a 





this breakdown from Adaptec illustrates. Various intelligent operations are assigned to 
either the host, the host adapter, or the target peripheral, permitting SCSI-based systems to 
perform many operations in parallel. Consequently, it operates more efficiently. 


Minneapolis, Minn., points out, the 
actual host interface, although rated 
for, say, 10 Mbytes/s in the case of 
Fast SCSI, rarely achieves that data 
rate for any sustained period. That, 
he says, is due to the command over- 
heads, the bus loading, and other fac- 
tors which affect the overall data- 
transfer speeds. 

If the system is part of a client- 
server environment, several other el- 
ements will come into play. For one, 
an almost unbelievable number of 
software and hardware layers that 
access requests must navigate 
through just to retrieve or store data 
(Fig. 3). And, at each step of the way, 
some short amount of time is re- 
quired, either to execute a driver rou- 
tine, to navigate through the net- 
work, or to perform the actual stor- 
age operation. 

Commands that request transfers 
of large blocks (hundreds of kbytes) 
of data are actually fairly infre- 
quent, says Quantum’s Jim 
McGrath. He explains that long 
transfers are usually broken down 
into transfers of about 8 to 10 kbytes 
each, and then a sequence of smaller 
transfers is done. 

Such a restructuring, explains 
McGrath, is more efficient for sever- 
al reasons. First, the data might be 
stored across multiple disk drives, 
and thus multiple accesses can be ex- 
ecuted in parallel to more quickly re- 
trieve the information. Second, even 
if the data is on one drive, it may not 
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be stored sequentially. By reducing 
the transfer request into smaller 
blocks, the drive controller may reor- 
der the sequence of accesses to more 
efficiently reach the proper sectors. 
Firmware embedded in the drive’s 
controller would perform the access 
reordering and the proper assembly 
of the recovered data. 

However, with each access re- 
quest there’s an accompanying com- 
mand overhead. Depending on the 
type of command interpreter used in 
the drive, the response time can 
range anywhere from 500 us or long- 
er to well under 50 us. Going through 
some simple computations with the 
data-transfer rates and command 
overheads will provide some enlight- 
ening perspective. 

First, if we assume a burst data- 
transfer speed of 10 Mbytes/s (8-bit 
Fast SCSI), a 10-kbyte burst would 
require 1 ms. If the command over- 
head is added to that burst time (1 ms 
+ 0.5 ms for the older drives, or 1 ms 
+ 0.05 ms for the high-performance 
drives), the maximum data-transfer 
rates drop below the ideal to just 6.67 
Mbytes/s for the slow command in- 
terpreter and 9.5 Mbytes/s for the 
fast command processor. To top it 
off, these numbers don’t even take 
into account the drive’s seek time 
and other mechanical latencies. 

One way to maximize bus utiliza- 
tion is to have multiple drives operat- 
ing concurrently. Such as scenario is 
impractical with IDE drives, because 
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they’re typically single-operation-at- 
a-time devices. But SCSI devices all 
handle much more complex opera- 
tions and can perform command 
queuing and multithreading with 
multiple drives active simultaneous- 
ly. Consequently, that combination 
would let the host system send out 
multiple requests for information or 
writes to the disks without waiting 
for a response to the initial request. 

After a SCSI drive receives a com- 
mand, it will often disconnect itself 
from the bus to start executing that 
command, which could take hun- 
dreds of microseconds plus whatev- 
er electromechanical latencies exist 
in the drive itself. Such latencies 
could add 5 to 15 ms more to the over- 
all time the drive is off-line. When 
the drive is ready to respond, it 
would reattach itself to the bus and 
return either some type of command 
response or begin a data transfer. 

This multitasking, queuing capa- 
bility for SCSI-based storage is ideal- 
ly matched to the complex operating 
environment of Unix and Unix-like 
operating systems. By sending out a 
series of access operations that could 
be queued across multiple drives, the 
bus can be shared and the use of its 
bandwidth maximized. 

Unlike the IDE market in which 
most of the control intelligence lies 
within the drive, SCSI systems split 
the intelligence between the host and 
drive—or in SCSI parlance, the ini- 
tiator and target, respectively (Fig. 
4). Thus, SCSI controller chips are 
optimized depending on whether 
they’re intended to be used inside the 
drive, or on an adapter card or com- 
puter motherboard. Companies that 
make chips aimed at target applica- 
tions don’t necessarily make SCSI 
controllers for initiators, and, vice 
versa, companies that sell SCSI con- 
trollers optimized for initiator roles 
may not offer chips for targets. 

Major suppliers of chips aimed at 
the target drives include Adaptec, 
Cirrus Logic, QLogic, Silicon Sys- 
tems, Western Digital, and a few 
others. Chips optimized for target 
applications tend to have hardware- 
supported command interpretation 
and execution. By automating the 
routine tasks, minimal overheads 
are encountered by the host-system 
requests, which speeds responses. 


| 100 BD 


DISK-DRIVE CONTROLLERS 


In contrast, host-optimized chips 
tend to allow more processor support 
of their operations. Part of the rea- 
son is that the host system (a work- 
station or high-end PC, for example) 
can provide more compute power to 
execute the commands than the 8- or 
16-bit microcontroller typically em- 
bedded in the disk drive. Further- 
more, as the CPU performance is up- 
graded, the performance of the host 
SCSI controller also improves, bet- 
ter matching the overall system per- 
formance. 

One of the newest target-opti- 
mized SCSI controllers, the Adaptec 
AIC-8320, can handle read-channel 
data rates of up to 100 Mbits/s and 
deliver peak data-bus transfer rates 
of 20 Mbytes/s over Fast/Wide SCSI 
ports, or 10 Mbytes/s over an 8-bit 
interface. In addition, the controller 
supports a local buffer RAM that of- 
fers a data-transfer bandwidth of up 
to 48 Mbytes/s, maximizing overall 
drive data throughput. This chip sup- 
plies a superset of features and high- 
er data bandwidths than the compa- 
ny’s previous target chip, the model 
AIC-8210. 

At its heart, the AIC-8320 packs a 
programmable sequencer used by 
Adaptec in many of its products. The 
sequencer represented by the Core 
Controller Technology performs the 
command parsing, manages the 
buffer, and controls the disk opera- 
tions. The buffer can be implement- 
ed with 32 kbytes of SRAM or up to 4 
Mbytes of DRAM. Many of the SCSI 
sequences are automated, including 
operations like target transfer dis- 
able and continued I/O processes, 
functions ideal for implementing 
software disk arrays and in handling 
multimedia data files. The automa- 
tion also keeps command overheads 
low—Bus Free and Read Command 
to Disconnect require less than 15 
us. In addition, dual 16-byte SCSI 
command FIFOs buffer incoming 
commands, while a 382-byte SCSI 
data FIFO buffers DMA transfers 
between the SCSI port and the local 
buffer memory. 

To ensure high data integrity, 
Adaptec’s designers added a high- 
throughput programmable block 
that performs 297-bit, 3-way, inter- 
leaved, R-S error checking and cor- 
rection that can fix errors on-the-fly. 
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The ECC block can perform single- 
burst on-the-fly corrections of up to 
41 bits in hardware and 118 bits in 
software. Double-burst on-the-fly 
corrections of 17-bit errors can be 
done in hardware, or five bursts can 
be handled in software. That yields 
minimal data-recording or recovery 
problems and has no negative effect 
on data-transfer speeds. On top of 
that, the data-field identifiers (the 
fields used to locate the data) are pro- 
tected with their own 8-way, inter- 
leaved ECC. 

Cirrus Logic’s CL-SH5500 and 
SH5700 controllers deliver the 20- 
Mbyte/s Fast/ Wide data rates. They 
use a‘l6-bit-wide interface to the lo- 
cal buffer memory and can perform 
full data streaming and automatic 
SCSI command processing. The 
read-channel interface employs a 2- 
bit non-return-to-zero (NRZ) coding 
scheme that allows data rates of up 
to 72 Mbits/s to occur on the serial 
read channel. 

The SH5500 utilizes off-chip logic 
to add ECC, while the SH5700 has 
built-in ECC logic. The built-in logic 
consists of Cirrus’ proprietary 88-bit 
on-the-fly R-S algorithm, which can 
keep pace with the 72-Mbit/s read- 
channel data stream. On-chip 48-mA 
drivers and active pull-ups let the 
chip connect directly to the SCSI con- 
nector, eliminating the need for bus 
buffers and reducing the number of 
components in the drive. A forthcom- 
ing enhanced version will add sup- 
port for the automatic drive-ID con- 
figuration. Dubbed SCSI configured 
automagically (SCAM 2), it will allow 
the drive to set its own SCSI ID num- 
ber when the system is turned on, 
dramatically simplifying the process 
of system configuration and mainte- 
nance (F71g. 5). 

At Silicon Systems, the focus on 
SCSI target logic lets designers at 
the company optimize their support 
and include target intiator modes for 
reconnect, or file copy. Silicon Sys- 
tems hopes to differentiate its offer- 
ing by delivering an architecture 
that’s compatible across both AT and 
SCSI controllers. That would enable 
drive manufacturers to retain most 
of their firmware and ease the devel- 
opment of companion products. 

Existing Silicon Systems control- 
lers, the 9023 and 9024, support 80- 
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Mbit/s disk transfer rates [ 


over the read channel and 


Fast SCSI data rates (20 | 
Mbytes/s) over a 16-bit host | _ 
interface. Forthcoming con- | — 


trollers in the 9800 series are 


being developed as the new | — 
Fast/20 and Fast/40 stan- | — _ 
dards evolve. The company | 


hopes to start sampling the 
Fast/20 target controller 


some time next quarter. The | zg ee : 
controller will support | 


SCAM 2, the latest revision 


of the autoconfiguration | 


portion of the forthcoming 
SCSI-3 standard. 


Fast SCSI support also is | 


included as part of the 
WD61C96A from Western 
Digital. The circuit com- 
bines all of the functions of 
the previously available 
WD61C40 disk controller 
and the WD33C96 SCSI con- 
troller, and includes task 


files of the microprocessor- | 


accessible registers, a 16-bit 
memory buffer interface 
and controller for up to 8 
Mbytes of buffer memory, a 
16-bit DMA interface (which 
can be pipelined to 24 bits), 
and a 16-bit Fast/Wide SCSI 
port. Single-ended bus driv- 
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| tocol handling to their appli- 


cation. A second writable 
control store in the disk-con- 
troller portion allows the 
system drive designer to de- 
fine the disk format if a 
fixed sector and track for- 
mat doesn’t suit the particu- 
lar application. 

Efforts are underway at 


oe Western Digital to create 


Fast/20 and Fast/40 target 


S controllers as well. Initially, 


the company will have a 
two-chip solution—the 
WD34C96A controller and 
WD62C40 buffer manager. 


ey By late 1995, a fully-inte- 
| grated version, the 


WD62C296, will be released. 

Host-side SCSI control- 
lers also are becoming more 
highly integrated, with 


B | most of the latest offerings 
_ | embedding a high-speed lo- 


eal-bus interface (PCI or 


| VL-Bus) to maximize data 


throughput. In addition, 
several more highly inte- 
grated chips have added a 
network interface control- 


| | ler as well—both NCR and 


Advanced Micro Devices 
now offer combo chips that 


include SCSI and Ethernet 


ers that meet the 48/60-mA ne EB linoc - 
2 7 controllers on one piece of 


drive requirements pro- | | 
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tial, respectively) continue to be in- 
corporated into many moderate-per- 
formance designs. 

Designed to meet the SCSI-2 re- 
quirements along with SCAM-2 sup- 
port for autoconfiguration, the NCR 
53CF92 satisfies the 8-bit Fast SCSI 
specifications. It delivers 5 and 10 
Mbytes/s in the asynchronous and 
synchronous modes, respectively. 
Included on the chip are a 24-bit 
transfer counter for DMA data 
transfers of up to 16 Mbytes with no 
intersector transfer delays, and a 
part-unique ID code that serves as a 
default if the SCAM setup isn’t used. 
The chip is targeted for low-cost ap- 
plications, such as in low-end CD- 
ROM adapters. And, as with all NCR 
SCSI controllers, the circuit includes 
the company’s TolerANT active ne- 
gation interface logic. TolerANT re- 
ceiver technology improves data in- 
tegrity in potentially unreliable ca- 
bled environments by filtering the 
SCSI bus signals to eliminate un- 
wanted transitions without the long 
signal delays common among RC- 
type filters. 

PCI to SCSI controllers are crest- 
ing in popularity these days, with 
Adaptec, Advansys, AMD, BusLo- 
gic, Future Domain, NCR, QLogic, 
Western Digital, and other compa- 
nies coming out with high-perfor- 
mance SCSI controllers. However, 
these companies have gone several 
different architectural routes. One 
of these embeds a high-performance 
RISC processor on the chip to quick- 
ly execute the commands, manage 
the task queues, connect/discon- 
nect, command reordering, etc. 

Another approach puts many of 
the simpler SCSI command se- 
quences into hardwired operations 
and uses the host system’s 32-bit 
CPU to perform the more complex 
commands. Such a scheme simplifies 
the silicon and reduces chip cost, but 
it will place somewhat of a burden on 
the host-system CPU. In addition to 
slicing silicon cost, performance im- 
proves as the host CPU’s perfor- 
mance improves. However, if the 
host CPU is bogged down with an un- 
interruptible task, disk-drive perfor- 
mance also can suffer. 

By using a hardware command in- 
terpreter, a pair of SCSI processors 
developed by Future Domain—the 
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18PN P3800 and 36C70—provide plug- 
and-play compatibility on the ISA 
and PCI buses, respectively. The 
18PNP800 eliminates the need for 
jumper settings on boards and sup- 
ports data-transfer rates of 10 
Mbytes/s ona SCSI-2 port. Designed 
with software developers in mind, it 
lets them use 32-bit (double-word) in- 
structions, improving transfer rates 
by about 15% compared with control- 
lers that employ 16-bit instruction 
transfers. A 512-byte FIFO helps al- 
leviate data-transfer bottlenecks by 
holding many times the data that 
other controllers keep in on-chip 
FIFO buffers. 

Addressing the PnP PCI inter- 
face, the 36C70 increases the FIFO 
buffer to four times that of the ISA 
chip. The chip’s 2-kbyte FIFO allows 
the controller to sustain 10-Mbyte/s 
synchronous data transfers, even 
without the on-chip intelligence of a 
RISC-based controller like the NCR 
53C810. Designed to be pin-compati- 
ble with the NCR chip, the 36C70 
claims a higher throughput than the 
NCR controller but includes an inter- 
face to a serial ROM for local BIOS 
storage. The 53C810 can’t address a 
local BIOS; however, two other NCR 
controllers in the 53C800 series have 
that capability. 

NCR and Adaptec were the first 
companies to embed a high-perfor- 
mance RISC engine on their control- 
lers. The 53C700 (generic-bus inter- 
face) along with the recently upgrad- 
ed 538C800 PCI-compatible series 
SCSI controllers from NCR thus 
could reduce command overheads to 
less than 50 us. The RISC engine exe- 
cutes code sequences NCR calls 
SCRIPTS, which permit users to eas- 
ily upgrade the system with firm- 
ware as improved command Sse- 
quences are developed. 

Several other companies also 
adopted similar approaches with in- 
ternal RISC engines. These include 
Adaptec with its proprietary Phase- 
Engine RISC core on its AIC-7850/ 
7870 Fast and Fast/wide SCSI con- 
troller chips. Advansys has its 
ASC1200, a PCI-to-Fast-SCSI con- 
troller (Advansys also has the 
ASC1000, a VLbus-to-Fast-SCSI con- 
troller); QLogic offers the ISP1020 
PCI-to-Fast-SCSI controller. A sec- 
ond QLogic version, the ISP1000, 
DES IG 
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provides a direct interface to the 
SparcStation SBus; and Western 
Digital now is sampling the model 
383C196A, a single chip PCI-to-SCSI 
adapter. 

The QLogic controllers actually go 
one-step further by employing two 
programmable processors on the 
chip, one to handle thread manage- 
ment and the other for SCSI com- 
mand operations. As a result, no host 
intervention is needed for the chip to 
execute SCSI operations from start 
to finish, including the execution of 
simultaneous, multiple threads. The 
internal SCSI processor can perform 
synchronous transfers at 20 
Mbytes/s and asynchronous trans- 
fers of up to 12 Mbytes/s. A dual- 
channel DMA controller on the PCI- 
bus portion, with one channel dedi- 
cated for command operations and 
the other dedicated for data trans- 
fers, also sports a 64-byte FIFO on 
each channel to minimize latencies. 
The Advansys chips, the latest en- 
tries into the market, claim some of 
the shortest command overheads— 
just 12 ys each for the simpler com- 
mands. New operations can be start- 
ed within just 10 us after the current 
command finishes. Furthermore, 
from the idle state, the model ASC- 
1000/1200 can start a command in 
just 5 ws (ELECTRONIC DESIGN, June 
13, p. 150). 

Data transfers over the PCI inter- 
face with these chips can take place 
at the bus clock (83 MHz). Conse- 
quently, buffer-to-host bursts can 
occur at 110 Mbytes/s with NCR’s 
538C810, while Adaptec and Ad- 
vansys claim 182 Mbytes/s for their 
chips. Multitasking and multithread- 
ing, two key features of SCSI-2, are 
exploited by these RISC-based chips. 
The controllers can support up to 255 
active SCSI I/O tasks as well as per- 
form scatter-gather operations with 
on-chip hardware support. To help 
accelerate the data, Adaptec’s de- 
signers included a 128-byte data 
FIFO buffer to reduce any system 
latencies. 

The NCR 53C800 series chips, the 
industry’s first PCI-compatible SCSI 
controllers, still are somewhat 
unique because they’re supported 
with a universal SDMS (SCSI device 
management system) BIOS. The sin- 
gle BIOS makes it easy for designers 
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DISK-DRIVE CONTROLLERS 


to create optimized solutions since 


all of the chips are software-compati- 
ble. Furthermore, system designers 
needn’t stack multiple BIOS se- 
quences in the RAM, which saves 
valuable active memory space. The 
chips are compatible with the PCI 
plug-and-play (PnP) and SCSI con- 
figured automagically (version 1) ini- 
tiative (SCAM is the SCSI side of 
PnP). An additional upgrade that ex- 
tends compatibility to SCAM-2 is 
now being developed. 

Several versions of the 53C800 
controller exist, all of which function 
as a 82-bit PCI DMA bus master. 
However, the 58C810 doesn’t sup- 
port a local ROM interface, unlike 
the 538C815 and 825. The local ROM 
interface allows the 8-bit single-end- 
ed 58C815 or the 8/16-bit (single-end- 
ed or differential) 58C825 to address 
up to 1 Mbyte of local memory (flash 
or EPROM), offloading the host bus 
for BIOS transfers. The chips can 
perform burst transfers of 2, 4, 8, or 
16 long words across the PCI bus us- 
ing a 64-byte FIFO. 

Based on the core used in its 
WD38C96A controller, the 33C196A 
provides 8- or 16-bit Fast SCSI sup- 
port and keeps the command over- 
heads to less than 20 ws. The chip 
also provides low-level bus control 


and includes slew-rate-controlled, 


60-mA, active-negation SCSI-bus 
drivers. On the host side, the chip 
serves as a PCI bus-master DMA 
controller, transferring data at 182 
Mbytes/s and performing seamless, 
variable-length  scatter-gather 
transfers. 

At the heart of the chip lies a 16- 
MIPS RISC engine that ties into a 2- 
kword instruction buffer RAM anda 
256-byte, SCSI-control block memo- 
ry. On the PCI-bus interface, a three- 
channel DMA controller and a 24-bit 
pipelined transfer counter support 
the high-speed data transfers. On 
the SCSI bus side, a 32-byte FIFO 
buffer and a pipelined 24-bit transfer 
counter support a microcoded state 
machine that performs the bus-con- 
trol function.O 
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product into a package that’s 
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HARNESS THE POWER OF 


VHDL FOR PLD DESIGN 





istorically, engi- 

L IPS AND neers have used 
hardware-descrip 

T ID C HNI QUES tion languages 

HELP VHDL tage to capture 

llogic for imple- 


mentation in programmable-logic de- 
vices (PLDs). Most often, these lan- 
guages were proprietary to the spe- 
cific tool that was used, and they 
didn’t easily accommodate large or 
complex designs. However, because 
the target PLDs were relatively 
small and had a straightforward sum- 
of-products architecture, these rudi- 
mentary tools usually were adequate. 

In recent years, however, PLDs 
have increased dramatically in capac- 
ity and complexity. Also, higher levels 
of abstraction and hierarchy in design 
description have become desirable to 
help engineers conceptualize and 


NEWCOMERS 
AVOID COMMON 
PITFALLS 

AND MAKE 
INTELLIGENT 
USE OF THE 
LANGUAGE. 


in_data2(16) Magnitude 


in_data1(16) comparator 


system_clk 


manage complex designs. 

Today, system-level logic design is 
frequently a team enterprise, forcing 
modular decomposition and imple- 
mentation. This, in turn, demands a 
modular, hierarchical design ap- 
proach. And to allow system integra- 
tion and verification, design transfer 
from one environment to another 
must be kept simple. Furthermore, 
evaluating many device implementa- 
tion options without translation (or 
worse, reentry) of the source design 
description is an increasingly impor- 
tant requirement. 

The IKEE-standard VHDL lan- 
guage addresses these needs. This 
powerful HDL is widely endorsed as 
the standard for all phases of elec- 
tronic system and component design. 
It’s required by the U.S. Department 
of Defense and the General Services 


mc1_outt: true if in_data2 is less than or equal to peak_valuet 


load_peak (mc1_out2): true if in_data2 is greater than peak_valuet 


Component U5 
reg_load 


peak_value(16) 


load_peak 
alarm_limit(16) 


alarm_load_clk 





peak_value2(16) 


Magnitude 


mc2_outt: true if peak_value2 
comparator 


is less than or equal 

to alarm_value 

alarm_output (mce2_out2): true 
if peak_value2 is greater 


Component U6 than alarm_value 


alarm_value(16) 


1. THIS 16-BIT peak-value detector is built with two magnitude comparators and four registers. The performance of the magnitude 


‘comparator U5 determines the rate at which incoming data words can be processed. 


AL GRAF 
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Administration for documenting con- 
tracted systems and component de- 
sign work. Now, design and synthesis 
tools like Cypress’ Warp native 
VHDL PLD compiler are available to 
bring this language to PLD users at 
reasonable prices. 

This article explores the application 
of VHDL to PLD design. It aims to 
help VHDL newcomers become effec- 
tive quickly and avoid common pit- 
falls. We begin with hierarchical de- 
sign, and show how to determine 
when to use behavioral and structural 
design styles. Then, we elaborate on 
specific tips and techniques that help 
in getting the most from the two 
styles. Where appropriate, VHDL- 
compiler options that make the best 
use of PLD architecture features are 
discussed. 

VHDL brings the power of hierar- 
chy to the PLD design process, and 
permits concurrent development of 








--File Name : pk. mon0l.vhd 
=i16 Hit Beak Vale Debeclor/Monitor 
=-Autnor: Al Graft 





use work.cypress.all; 
se work, re lokgq.ail; 
use work.by math.ali; 
use work .maqgi6 compl: 
use work.magl6_comp2; 
use work.regl6 vl; 








entity peak_monitorl is 
mort (system clik, 

mol OFC, Me2 Sue, 

in datail, 

end peak_monitor1; 


architecture one of peak_monitorl is 
signal load_peak: bit; 





alarm oaa clk, 
azarm Output - 


Sliaim 13910: im bit vector(0 Ee 15) ; 





DESIGN APPLICATIONS 


DESIGNING PLDS WITH VHDL 


separate parts of a large, complex sys- 
tem. Also, to speed the design process 
and increase first-pass success, you 
can develop proven design entities, 
store them as components in libraries, 
and call them up repeatedly for reuse. 
Effective use of hierarchy and user- 
defined component libraries can boost 
productivity dramatically. 

Consider, for example, predefined 
library components, local signal (data 
pathway) declarations, and port map 
statements that implement a VHDL 
structural design file (Listing 1) that 
describes the physical logic (Fig. 1). 
The file creates a 16-bit peak-value 
detector/monitor circuit that continu- 
ously monitors an input stream of 16- 
bit binary values and saves the largest 
one. It then compares the peak value 
with a predetermined alarm limit. 

Note that the design file uses three 
previously defined components: two 
16-bit magnitude comparators 


LISTING 1: VHDL STRUCTURAL DESIGN FILE 


--Cypress WARP Native VHDL PLD Compiler 


in pie? 
oue bit; 


reg _load : 


(mag16_comp1, mag16_comp2), and a 
16-bit D-type register with load en- 
able (regl6_v1). It calls the compo- 
nents from the appropriate library di- 
rectory with statements at the top of 
the file, and by the component decla- 
rations in the architecture body. The 
latter declare the port names, which 
are defined in the library files for the 
component entities to be used. More 
specifically, the port names for compo- 
nent mag16_comp2 (U6) are identical 
to those in the behavioral design for 
the same component (Listing 2). 

However, the design descriptions of 
the components needn’t appear in a 
high-level structural design file. This 
frees you to design the components at 
a later time, or to design them in par- 
allel—without modifying the high- 
level file that calls them. 

An entity declaration defines the 
interface of the design element to the 
external system, while the architec- 











--previously compiled entities 
--to be used as components 


--entity declaration 








--entity port names 


--archnitecture dec aration 


--local signal 


esicral in datazd: bit vector(0 to 15; 

signal peak valuel: bit_vector(0Q to (5); 
Signal peak value?: bil yvector(0 to 15); 
signal alarm value: bit _vector(0 to 15); 






--declarations, used 
--to connect 
--components 













in bit veeter 0 to 15); --component declarations 


lesser, greater: Gut bit) ; 


component magl6é_compl(a, b: 









end component; 
component magl6 comp2(a, b: in bit_vecter() Co 15); 


lesser, greater: out bit); 












end component; 

component req!6 vl (d: in bit veetozr(@ fo 15): 
aq: out bit vector(0 Ea 15): 

Joaq. ¢lock =42 575 - 









end component ; 





begin 








--architecture body 
--port=map statements 
--create netlist of 
--component instantiations 


reg load, System _cik); 
load_peak, system_clk) ; 


(i= reclG Vv. pert map(in datai>s 2m data2, 
U2: regl6_vl port map(in_data2, peak_valuel, 
U3: regl6_vl port map(peak_valuel, peak_value2, reg_load, system_clk); 
U4: regl6 vl port map{alarm_ limit, alarm_value, reg_load, system_clk); 
U5: magl6_compl port map(in_data2, peak_valuel, mcl_outl, load_peak) 

: magl6_comp2 port map(peak_value2, alarm_value, mc2_outl, alarm_output) ; 
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ture body defines the internal struc- 
ture of the entity. The three pre- 
viously defined components (the two 
comparators and the register) are 
called by component declarations and 
instantiated several times in the ar- 
chitecture body of Listing 1 by using 
port map statements. This is what cre- 
ates the net list for the design. 

The port map statements assign the 
local signals (defined in the header of 
the architecture) to the ports of the 
components by positional reference. 
Understand that the components you 
use may themselves be designs that 
incorporate other library compo- 


use work.cypress.all; 
use work.rtlpkg.all; 


SNnELtY tfput3 Orand! is 
Sorc ia, >, 2:10 52c 
24 Ste: 
eng inputs orandl; 


architecture one of input3_orandl is 


begin 
orand3:process 


begin 


ge fie = 7) Teen 


TF (6 = = Ge b= 1) 
ELSE & <= = O°: 
Ge es 

fee = =e oF 

No ee 

end process; 


(b) entity input3_orand2 (implied memory) 


latch 


C 


(c) entity input3_orand3 (implied memory) 
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nents, and that they can be imple- 
mented at any level of hierarchy by 
nesting components in design entities. 

The process, which describes the 
function of an entity, is the defining 
element of a behavioral description. 
Listing 2 describes component 
magl6_comp2 (U6) behaviorally in 
the mag_comp:process statement 
within the architecture body at the 
end of the file. One great benefit de- 
rived from a behavioral design is the 
compact and efficient description it al- 
lows, from which the function of the 
entity is clear. 

However, the ease of creating a 


--library declarations 


--entity declaration 
--port statement 


=-arcnicecture “one” of 
--entity input3_orandl 


PHEN 2 <=. 1‘: 





2. THE UNIQUE FEATURES of val can simplify creation of memory in logic 


design, or can produce memory when you don’t want to. A 3-input OR-AND function can be 
written to contain no memory (a). Omission of the second ELSE statement would cause z to 
be synthesized as a signal with memory in the form of a latch (b). If both ELSE statements 
are omitted, a second memory element is added (c). 





component’s behavioral description 
comes at a sacrifice: control. You be- 
come dependent on the synthesis pol- 
icy of the VHDL compiler for the 
structural representation that’s ulti- 
mately implemented in the PLD. 
Also, the compiler’s implementation 
frequently won’t be as speed-efficient 
as ahandcrafted structural implemen- 
tation, which a skilled designer can 
implement to take full advantage of 
the target PLD’s resources. 

In Figure 1, for example, the per- 
formance of the magnitude compara- 
tor U5 (component mag16_comp1) de- 
termines the rate at which incoming 
data words can be processed. Com- 
parison is complete when the 
load_peak output (mcl_outz2) is true 
(when in_data2 is greater than 
peak_value) and the peak-value regis- 
ter (U2) is enabled to capture in_data2 
as the new peak value on the clock’s 
next rising edge. The time delay 
needed for the comparison deter- 
mines the minimum feasible clock cy- 
cle. The design also requires a zero 
hold time in the peak-value register to 
ensure capture of the new peak value 
on the next clock edge. This is because 
the stored-input register, U1, cap- 
tures a new input value on the same 
rising clock edge. The circuit com- 
pares the new peak value with sub- 
sequent input words, and updates it if 
its value is exceeded. 

Therefore, synthesizing magnitude 
comparator U5 and mapping it to a 
target PLD requires the best possible 
performance. This is done by describ- 
ing U5 ina structural format that dic- 
tates the manner in which it’s to be 
implemented. That is, you should de- 
fine U5 as a structural connection of 
lower-level VHDL components, or 
primitives. In this way, it can be imple- 
mented as fast, parallel carry-look- 
ahead arithmetic circuits, instead of 
slower, ripple-carry type circuits that 
are frequently synthesized from be- 
havioral descriptions. 

The other magnitude comparator, 
component U6 (magl6_comp2), isn’t 
necessarily as speed-critical as is Ud 
because the alarm test needn’t be 
made in each cycle. In fact, the alarm 
comparison check can afford to take 
two or more clock cycles (in which the 
peak value is stable) to determine if 
the alarm value was exceeded. Fur- 
thermore, it’s okay if the peak value 
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—16 bit magnitude comparator 2 


—File Name : magl6_comp2.vhd 
—Author: Al Graf 








use work.cypress.all; 
use work. relpka.ail; 
use work.bv_math.all; 


entity magl6_comp2 is 
Berea is 
lesser, 

end magl6_comp2; 





greater: 





architecture one of magl6é _comp2 is 
begin 
mag_comp:process 


end process; 


gets updated in the next cycle before 
U6 can respond, because at some point 
it will stabilize long enough for U6 to 
test the value against the alarm limit. 
So you may prefer a behavioral de- 
scription for U6, because it simplifies 
the design description and allows the 
compiler the greatest latitude for syn- 
thesis and fitting in the target PLD. 

By now it should be fairly obvious 
why knowing when and where to use 
each VHDL design style is so impor- 
tant. In summary, to preserve the per- 
formance of speed-critical portions of 
a design, you may want to use struc- 
tural techniques. But where clarity 
and compactness of the design de- 
scription and a shorter design time 
are key factors, behavioral techniques 
are most useful. 

You can create synchronous regis- 
tered memory elements in logic de- 
signs with the process structure. The 
description of a synchronous regis- 
tered 2-input AND function has an 
entity port statement that shows 
Boolean input ports and a bit-type 
clock input port (Listing 3). Note that 
in the process called synch_and, it’s 
the “wait until...” statement that’s the 
clock synchronization statement. In 
other words, the process is suspended 
until the specified signal change oc- 
curs, so the signal assignments after 
the statement are active and executed 
sequentially on each rising edge of 
“clock.” 

The registered-logic example illus- 
trates one of the unique features of 
VHDL that can simplify creation of 
memory in logic designs—or create 


LISTING 2: VHDL BEHAVIORAL DESIGN FILE 


—Cypress WARP Native VHDL PLD Compiler 


in Bit veetor(® to 15) 
ou. oc. . = 


begin 
IF (ao > 6b) THEM greater <= 1'> (esses ——=—]p— 
BELGE lesser <=] ($1) greater <==“ > 
end IF; 











—entity Geclaration 








—architecture of entity 






=precess statement 








memory when you don’t expect or 
want to do so (Fig. 2a). First, under- 
stand that it’s recommended practice 
to always include an ELSE statement 
in the IF implementation. This en- 
sures that the affected output signal 
is defined for all input conditions. 

For instance, in Figure 2, omitting 
the ELSE statement of the outer “IF- 
THEN-ELSE” construct in the proc- 
ess “orand3" requires the synthesis 
tool to create a memory element (im- 
plied memory). This element saves 
the last defined value of the output 
signal for those input conditions in 
which the output isn’t defined in the 
IF-THEN statement (through ab- 
sence of the ELSE portion of the 
statement). 

You can use this characteristic of 
VHDL semantic interpretation to 
create functions with memory. Omit- 
ting the last ELSE in the process 
orand3 would cause z to be synthe- 
sized differently (Fig. 2b). In that 
case, it would be created as a signal 
with memory in the form of a trans- 
parent latch that directly replaces the 
AND gate in the previously synthe- 
sized entity. This implied memory 
saves the last value of z until the next 
occurrence of the condition (c = 1) that 
satisfies the IF-THEN statement. 

The implied memory feature of 
VHDL eases memory-element 
(transparent latch) implementation 
and prevents inadvertent creation of 
undefined logic states. But it also can 
result in the creation of additional reg- 
istered logic that the designer doesn’t 
know about. This can result in poor 


aN > ~ 





Heat sinks cool Multiwatt® ICs 


~ Low-cost heat sinks cool Multiwatt 


and similar ICs. Self-locking design 

cuts IC assembly costs, eliminates 

hardware. Unique design holds ICs 

securely for top thermal performance. 

Slim and light, they take minimum 

board space. Low/medium power. 
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Fan/heat sinks cool Pentium™” 


New fan/heat sinks cool the Pentium, 
Alpha, Intel 80486, Motorola 68040, 
etc. Bidirectional, its shrouded sides 
maximize cooling capacity. The low 
profile, as little as 0.650" high, saves 
valuable space. Three sizes mount 
on 17X17, 19X19, 21X21 PGAs. 
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Hot concept in cold plates 


New Hi-Contact™ liquid-cooled cold 
plates cool high power density elec- 
tronic devices. They remove over 
15% more heat, greatly reducing 
junction temperature. For cooling the 
most demanding high heat density 
IGBTs, other power modules. 
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Re-route signals on your PCB using ISP! 


Make the switch to The Lattice ispGDS. The world’s 
Lattices revolutionary / Genre Dighal Sitch 
\\ ispGDS™. In-system 

( programmable 

Generic Digital 

Switch devices 
give you the power ‘ 
to re-route signals on your 
p.c. board without mechanical switches, 
jumpers or bogus blue wires. 


This flexibility dramatically reduces time-to- 
market and lowers manufacturing costs. 
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and ispGDS devices. And switching ite [77- [04 
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evelopment kit for only $99. The ispStarter™ [RCo Ces 
Kit includes all the design software, ISP cables ISP Cable 
and device samples you need to complete your Wels] \vacx:):) 
first ISP design, quickly and easily. y$ 


7.5ns ispGDS devices combine a programma le switch 
matrix with in-system programmability (ISP) to quickly 
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fitting of the logic synthesized for a 
PLD, because registers are fre- 
quently a limited commodity. 

For example, consider the situation 
when the ELSE statement of the 
nested (inner) IF-THEN construct 
also is omitted. The logic synthesized 
now includes an additional memory 
element (another latch) between the 
output of the OR gate and the output 
latch that was created in the earlier 
example by the omitting the outer 
ELSE (Fig. 2c). This new inner latch 
saves the output of the OR function 
for all cases not specified in the asso- 
ciated IF-THEN statement. 

In the functional simulation, output 
y of the OR gate transitions to 1 when 
the IF-THEN describing the OR gate 
is initially satisfied (a = 1 or b = 1), and 
holds that value until the condition is 
met again. For subsequent occur- 
rences of the triggering conditions, 
there’s no output change at y because 
y is already 1. Thereafter, when the 
outer IF-THEN is satisfied (c = 1), the 
1 state at y is passed to output-port z. 
It’s then stored on z when the second 
(outer) latch is closed upon input port 
c returning to 0. In subsequent events 
when the second latch is opened, no 


temp_high = '0' 
temp_low = '0' 


change occurs on output-port z be- 
cause the output of the first latch at y 
never changes. 

It’s clear, then, that you have to be 
careful when describing complex con- 
ditional logic in VHDL. You must 
avoid inadvertently creating implied 
memory, which can dramatically re- 
duce logic efficiency in a PLD imple- 
mentation by consuming additional 
resources to implement the implied 
latches. The presence of inadvertent 
implied memory typically will be re- 
vealed by incorrect operation during 
functional simulation. However, if the 
additional memory prevents the de- 
sign from fitting in a target device 
that otherwise could accommodate 
the correct design, then the incorrect 
design may not be detected until a 
larger, more costly target device is 
mapped and simulated. 

A valuable aid in quickly identifying 
functional problems, like inadvertent 
implied memory, is to be able to simu- 
late the VHDL description before 
synthesis. This validates the design 
for correctness, thereby avoiding the 
time-consuming step of mapping to a 
target device prior to confirming de- 
sign functionality. 


just_right 
heat <= ‘0’ 
cool <= '0' 


temp_high = ‘0’ 
temp_low = '0' 


ee 


too_cold 
heat <= '1' 
cool <= '0' 


temp_high = '1' 


temp_high = ‘0’ 
temp_low = ‘0’ 


emp ige 


too_hot 
heat <= ‘0’ 
cool <= ‘1’ 


temp_low = ‘1’ 


temp_low = ‘1’ 





temp_high = '1' 





3. TWO INPUTS arive the state diagram controlling a furnace/air-conditioner system. 
The inputs (temp_high and temp_low) are connected to sensors that detect room temperature. 





High fin density: peak cooling 


New aluminum heat sink extrusions 
with high fin density offer maximum 
cooling in minimum space. Maximum 
industry fin-height-to-fin-spacing ratio 
used to be 6:1. New technology from 
Aavid extends it to 8:1, 10:1 and up. 
Ask our engineers for design help. 
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Plug-in heat sinks cool TO-220s 


Compact heat sinks for TO-220s plug 
in quickly. Cut labor costs by eliminat- 
ing nuts and bolts. Fins form spring 
action clips that hold semiconductors 
securely for superior thermal perfor- 
mance. Small footprint (as little as 1/2" 
Sq) saves valuable space. 
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Bonded fins: 2-3X more cooling 
Bonded fin heat sinks offer up to 3X 
the cooling of equal sized extrusions 
due to more surface area/inch®. Exist- 
ing widths of 1.25 to 17-in. are ideal 
for high current IGBTs, other power 
semis. No tooling costs on existing 
sizes. Prototype in days, not weeks. 
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use work.cypress.all; 
Sse work.rtlpkg.all; 






entity Syach input? andl is 






port(a,b:-in boolean; 
Cilock:-in bit 
z:out boolean) ; 


end synch ianputz andl; 


begin 
synch and:process 


begin 





Wels Until Glock = "17; 


7-2 of AG b> 


end process; 


VHDL source-level simulation, in- 
cluding interactive debug, is available 
in Cypress’s UltraLogic Warp3 PLD 
design tool. You can expect that most 
leading-edge VHDL PLD design 
tools will offer this capability, because 
it shortens the design implementa- 
tion/validation cycle. 

Because PLDs often are used as 
finite-state-machine elements, syntax 
for the creation of conditional state- 
transition logic is a key element of 
HDLs used for PLD design. VHDL 
provides various methods for creation 
of conditional state-machine-transi- 
tion logic, including the IF-THEN- 
ELSE construct mentioned above, 
and the case statement. The case con- 
struct, like the IF-THEN-ELSE 
statement, provides for conditional 
signal assignment and must be used 
inside a process structure. 

A simple state machine that con- 
trols a furnace/air-conditioner system 
has two inputs that are connected to 
sensors which detect room tempera- 
ture (Fig. 3). If the temperature is in 
the acceptable range, defined to be 
between 68° and 72°F, both the inputs 
(temp_high and temp_low) are low, or 
0. If the room temperature exceeds 
the maximum acceptable threshold 
setpoint (72°), then input temp_high is 
high, or 1. But if the temperature falls 
below the minimum acceptable 
threshold (68°), input temp_low is 
high, or 1. It’s assumed that the 
threshold points are set so that 
temp_high and temp_low can never 
both be high. The outputs of the Ti 


LISTING 3: SYNCHRONOUS REGISTERED 2-INPUT AND FUNCTION 


Architecture one of synch inputZ andl is 






—library declarations 


—entity declaration 















=port statement 





=arcni tecture “one” oF 
—entity synch input2_ andl 


—synchronous process 










furnace_controllerl are “heat” and 
“cool,” which when high, turn on the 
furnace or the air conditioner. 

The VHDL description of the con- 
troller has an entity/architecture pair 
that uses a process with a case state- 
ment incorporating IF-THEN-ELSE 
constructs to implement the state ma- 
chine (Listing 4). The design employs 
a VHDL feature called enumerated 
types, which allows the data type used 
for the state variable (stvar) to be 
defined as alphanumeric elements in- 
stead of as a bit_vector type. This 
makes the design more readable. It 
also provides for state encoding that 
can be easily modified or selected by 
the compiler for the most efficient im- 
plementation. In other words, the 
compiler can perform state minimiza- 
tion and assign numeric state values 
in the most efficient manner for the 
target PLD. 


clk 


temp_high 
temp_low 
stvar(0) 
stvar(1) 


cool 


heat 


pm 


For example, MAX-architecture 
complex PLDs (CPLDs) devices in- 
clude a limited number of dedicated 
product terms for each macrocell. 
They generally require slower ex- 
pander terms for most logic functions, 
which may degrade performance. 
However, a one-hot encoding scheme 
can avoid use of the slower expander 
terms. That’s because it dedicates a 
register to each state, and implements 
a state word for which only one output 
register would be active or TRUE for 
each machine state. Though the one- 
hot approach reduces the logic re- 
quired to decode the state transitions 
for each register (thereby reducing 
the number of product terms re- 
quired), it requires more registers 
(one per machine state). This is in con- 
trast to a binary encoded scheme, 
which would require only loge (num- 
ber of machine states) registers. 

The simulator output for the state- 
machine design indicates that, based 
on the choice of the target PLD, the 
compiler has chosen a binary-encoded 
scheme (Fig. 4). To simplify state-en- 
coding choices for the user, the ideal 
PLD compiler should accept user-de- 
fined synthesis directives for speed- 
or density-optimized implementa- 
tions. And, based on the user direc- 
tive, it should choose the best state- 
encoding scheme for the target PLD. 
In the absence of such flexibility, most 
compilers allow you to select directly 
the best encoding scheme—binary, 
one-hot, or Grey—based on your 
knowledge of the target-device archi- 
tecture and design objectives. 

In our furnace-controller example, 
the compiler implemented a binary- 
encoded state vector in two PLD-out- 





. SIMULATION waveforms for the simple controller in Figure 3 indicate that, based 
— on the target PLD, the compiler has chosen a binary-encoded scheme for the design. 
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put macrocell registers—stvar(0) and 
stvar(1)—used as buried registers. It 
also used two additional device-out- 
put registers for the control output 
ports “heat” and “cool.” Binary encod- 
ing requires two registers to encode 
the three states: just_right, too_hot, 
and too_cold. Note that in the simula- 
tion output shown in Figure 4, the 
output ports “heat” and “cool” are ac- 
tivated one cycle after the state vec- 
tor changes. This is because the state 
vector must be decoded before the 
outputs can be assigned. 
There are a number 
of simple behavioral- 
coding techniques you 
can use to wring the 
highest logic efficiency 
out of the targeted 
PLD. Because regis- 
ters often are the limit- 


DOLL 


DESIGNING PLDS WITH VHDL 


decoding of stvar to determine the 
next state of the output signals. 

In a PLD such as the 22V10, the 
stvar buried registers would consume 
I/O macrocells, making them unavail- 
able as either outputs or inputs for 
other logic that also might be included 
in the device. More efficient state-ma- 
chine PLDs, such as the Cypress 
CY7C335 and FLASH370 family of 
CPLDs, can fit buried-state registers 
without loss of I/O macrocells, be- 
cause they contain buried macrocells 
dedicated to the purpose. Moreover, 


the CY7C335 can bury 50% of its out- 
put macrocells and still preserve use 
of the associated pins as inputs, mak- 
ing it even more efficient for state-ma- 
chine implementation. 

However, let’s say that availability 
of an excess inventory of 22V10s dic- 
tates that we try to fit our state-ma- 
chine design as efficiently as possible 
into this device. We should use the 
minimum number of I/O macrocell 
registers, thereby saving as many in- 
puts and outputs as possible for other 
logic. 


LISTING 4: FURNACE/AIR-CONDITIONER CONTROLLER 


ase work. reipkg.al; 


entity furnace_controllerl is 
(temp_high, 


feyno low, Glc:in bit; 
heat cool:cut bil); 


end furnace_controllerl; 


architecture one of furnace_controllerl is 


ing factor in design fit- 
ting, you should take 
care to code behavioral 


type state_type is 


(oo Not, Eso2coia, 


signal stvar:state_type; 


descriptions to mini- 
mize the number of 
registers needed, 
which allows you to use 
the — least-expensive 
PLD. 

In state-machine de- 
signs for PLDs, atten- 
tion to register synthe- 
sis can considerably in- 
crease logic efficiency. 
For instance, the de- 
sion for the furnace 
controller shown in 
Listing 4 would usually 
be synthesized into 
four registers. The 
stvar signal will re- 
quire two buried regis- 
ters. Meanwhile, the 
control outputs, be- 
cause they’re within 
the synchronous proc- 
ess furnacel, will re- 
quire output registers 
to implement the 
“heat” and “cool” sig- 
nals. 

As shown in Figure 
4, the registered “heat” 
and “cool” outputs 
change state one cycle 
after the transition of 
stvar. This indicates an 
additional pass 
through the PLD for 


begin 


end; 


furnacel:process 
begin 
Walt Until ele = 


= 


case stvar is 
when just_right => 


hes = 
ooo 


Ie te tow = 


ELSE 
a> (Geng high =— 27) 
PLCE stvaer == 30st rignt: 
END ERS 

ENDL 


when too_cold => 


Bes 


a 
TF {tenp iow = ‘0’ and temp High = ‘0') 
ELSE 
oe Stew igh = 2-4 7) 
Pooh Stvyar <= = —oo Coc: 
g SHS 9 Sea ae Se 
gE SEE Hee Eo 


when too_hot => 


heat <= 7 (+ 


2662 === 
IF {temp iow = *0’ and temp high = 
ELSE 
ffl enp iow = 24) 
fij62 -stVar <= toc 70> 
(SiR ees ie 
END IF; 


end case; 


end process; 


Sust right) ; 


—library declaration 


—entity declaration 
=port statement 


—enumerated states 


—local signal declaration 


—state machine process 


—output assignment 


MHEN Sstvar <= too Gold; 


BREN St yar == too Fo"; 


—output assignment 


THEN stvar <= Just vight; 


PeeN=styvar- == oo Hot: 


—output assignment 


‘Q') THEN stvar <=-just: right; 


Pee Sie Se oe 
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A revised VHDL behavioral de- 
scription will cut the register require- 
ment in half (Listing 5). Here we see 
the states just_right, too_hot, and 
too_cold explicitly encoded using con- 
stant declarations, which allows the 
state vector registers to do double 
duty as the output control ports 
“heat” and “cool.” 

The design description removes the 
“heat” and “cool” signal assignments 
from the synchronous 
process containing the 
case statement. It cre- 
ates a separate, inde- 
pendent combinatorial 
process, called output, 
that assigns appropri- 
ate bits of the state vec- 


Dore 


for the initial design with that for the 
more register-efficient design, you 
can see the impact of concurrent proc- 
esses (Fig. 5). 

The third benefit is that the code for 
the state-machine process (furnace1) 
now is independent of the actual out- 
put port names “heat” and “cool” de- 
fined in the entity declaration. This 
makes the process self-contained and 
portable. Now you can incorporate 


LISTING 5: REGISTER-EFFICIENT CONTROLLER 


use work.rtlpkg.all; 


entity furnace controelieér? 7s 
(temp_high, 


Eemp low, CLK:in bit; 
heat= cool: out bit); 


end furnace controller?2; 


architecture one of Furnace controlier2 is 


tor to the outputs. This 


means that the value of 
the state vector will 
create the appropriate 
control outputs, “heat” 
and “cool,’ for the 
states in which the fur- 
nace and air condi- 


Signal Stvar-bit vector (0 to 1); 
eenctcant —oG Not bit vector 40 to 1):] 1055 
Constante toe-e0 10 -bre veelor (0 to 1j:= "01: 
eerste  jaust—raghe =i: veclo. (6 to i) :=— “eo ; 
begin 

furnace2:process 

begin 


Was = tints ele = 
SEES os 2 


tioner should be acti- 
vated. 

This approach has at 
least four benefits. The 
first is a reduction in 
the number of macro- 
cell registers needed to 
implement the logic, 
which makes more de- 
vice outputs available 
for fitting other logic. 
The compiler merges 
the state-register func- 
tion with the output- 
control function. 

Another benefit is 
derived from the fact 
that the separate proc- 
ess (outputl) is exe- 
cuted in parallel with 
the state-machine 
process (furnacel). 
Process output1 makes 
the “heat” and “cool” 
output-signal assign- 
ments in the same cycle 
in which the state 
change occurs, remov- 
ing the one-clock-cycle 
delay required for up- 
dating the outputs in 
the previous design 
(Fig. 4, again). If you 
compare the simulation 


end; 


ee eee 
uip Soe ee eet 
case stvar is 
Were ee 
eee ee 
ELSE 
iF -(femp bagh = -* 17} 
Pie See ee ie 


mao. ee: 
END= =F: 


when too-.cold.=> 


iF - (temp  ow== 764 

ELSE 
+P (temp sign = *4 7) 
Pee ar = ee Coe 
Ts SPB eg a See 

END=Ee 


and temp_high = 


when too hot => 


SS LSS See ee 

ELSE 
iF. (temp iow == £17) 
ELSE stvar <= too Hot; 
END = Tb; 

END EF? 


end case; 


end process; 
outputi:process 


begin 


eS ee 


Coo! -<=]stvar CO) 


end process; 


ot 


and temp_high_’0’) 


len Sc vet ———— 


the working state-machine process, 
without modification, into any other 
architecture/entity pair by assigning 
signals to new output port names In a 
concurrent process analogous to proc- 
ess output] in the design of Listing 5. 

A fourth benefit is that in the more- 
efficient design of Listing 5, you can 
easily modify the port assignments by 
changing a single statement in the 
output assignment process (output1). 





—library declaration 


—entity declaration 
DOLL =S bac Cimon 


—local signal declaration 


—constant declaration 


—state machine process 


THEN stvar-<= oo cold: 


THEN stvar <= too hot: 


THEN Stvear == Just. rignt;: 


ea Se eo 


THEN stvar- <= Just 7i0nC: 


£o0o--cold; 


—output-signal assignment 
—process 


—assign second bit of vector 
—to heat 
~aSo10n Tirst bit of vector 
eve ce ele. ul 
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The gate array alternative. 


At under $10, the FLEX EPF8282, a 2,500-usable-gate programmable logic device, is 
ideal for volume production. At this price, you may never need a gate array again. 


FLEX Ability by design. 

If you’re considering a gate array for your next design, but would like to avoid long 
lead times and high NRE costs, then you’re ready for FLEX programmable logic. With 
FLEX 8000 devices, you can make design changes on-the-fly, shorten your lead times and 
get to silicon faster. All FLEX 8000 devices feature predictable timing, thanks to our 
revolutionary FastTrack interconnect. 


It all adds up to what we call design 
FLEX Ability. 


The EPF8282 provides all the options you 
need for high-volume production: 2,500 
usable gates with 282 registers, up to 78 
user I/O pins, multiple packaging options, 
including a 1-mm thick TQFP, and a 
choice of 5 V or 3.3 V versions. All the 
features you need—and at the right price. 


The complete solution. 


Combine the EPF8282 with our easy- 
to-use MAX+PLUS II software and you 
have a complete design solution. And 
MAX+PLUS II works in your environment, 
interfacing with popular CAE tools, on PCs or workstations. 


The Altera Advantage. 


When you choose Altera for your programmable logic needs, you get more than speed 
and density. You also get technology leadership, the industry’s easiest-to-use software 
tools, and comprehensive technical support. This is real value for your 
money. This is the Altera Advantage. 


Call now for great pricing-and a FREE Applications Handbook. 


The FLEX 8000 family of programmable logic devices offers densities up 
to 50,000 usable gates. For a free copy of our FLEX 8000 Handbook j@ 
or more information on the EPF8282, call Altera today at 800-9-ALTERA Ga ta\ 
(800-925-8372), or write to us at 2610 Orchard Parkway, San Jose, CA <a 
95134-2020. 


© Copyright 1994 Altera Corporation. Altera, FLEX, MAX, and MAX+PLUS are registered trademarks, and MAX+PLUS II, FLEX 8000, 
FLEX Ability, FastTrack and EPF8282 are trademarks of Altera Corporation. All other trademarks are the property of their respective holders. 
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This is in contrast to changing the 
assignment statements in each of the 
case-statement elements devoted to 
each state, as would be required in the 
original design description of Listing 
4, For a complex state machine with 
many states, the latter approach can 
be tedious and prone to entry errors. 

Many of the architectural features 
in PLDs are preconfigured. This mini- 
mizes the cost of the programming 
overhead, as well as the speed degra- 
dation that results from unneeded 
flexibility. For instance, the reset con- 
trol for macrocell registers are typi- 
cally asynchronous, which allows sys- 


| tem reset at any time during opera- 


tion. And the registers are usually 
served by at least one product term, 
which allows creation of the logic con- 
ditions for which reset should be initi- 
ated. You must make some acknow- 
ledgment of this reset operation when 
you write behavioral designs for such 
registers to make the best use of logic. 
As an example, the behavioral de- 
scription of an 8-bit synchronous 
counter has a reset condition that can 
be specified within the process that 
describes the counter’s operation 
(Listing 6). The process (synch_count) 
uses a (wait until clock = 1) statement 
and a conditional assignment statement 
to implement the counter description. 
The point here is that because syn- 
chronous operation is indicated, an in- 
put term (not reset) will be synthe- 
sized as an extra input to every prod- 
uct term for each of the counter’s eight 
bits. This ensures that when reset is 
TRUE, or 1, all eight counter outputs 
are forced to a LOW, or 0. Unfortu- 
nately, doing so consumes an extra 
input term for each product term at 
each output. None of this would be 
needed if the synthesis process took 
advantage of the dedicated reset 
product term, which asynchronously 
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LISTING 6: 8-BIT COUNTER 


synch _count:process 
begin 

Vee y= oe. == 

p= - ese = 


end IF; 
end process; 


Fy THEN: Gount <= “OQ000000": 
HoS#-eOurnte <= Count + “]"> 


--resetting 
—--incrementing 


LISTING 7: 8-BIT COUNTER 


asynch count:process(r 
begin 
IF (reset’ event) 
THRN. count <= = 
ELSE 
IF (clock’ event) 
THEN count < 
ELSE count < 
end IF; 
end IF; 
end process; 


,_- Clock) 


AND 





controls reset of the registers. 

The correct way to code such a 
counter description is to invoke the 
asynchronous reset feature incorpo- 
rated in most PLDs (Listing 7). This 
approach makes use of a sensitivity 
list in an asynchronous process 
header, asynch_count:process(re- 
set,clock), which causes the process to 
be evaluated whenever the reset in- 
put or the clock input changes. Then, 
placing the reset condition first in the 
following hierarchical IF-THEN se- 
quential conditional-assignment 
statement makes the reset properly 
dominant. 

Most complex PLDs dedicate a sin- 
gle product term to the reset and set 
of each macrocell register. This allows 
the AND of any set of device inputs to 
control the reset and set functions. 
Some CPLDs, like Cypress’ 
FLASH370 family, provide additional 
flexibility by also allowing optional in- 
version of the product term’s output, 
making it a NAND function and allow- 
ing the OR of any set of device inputs 
to initiate reset and/or set. This is 
done by a De Morgan transformation 


clk gogo ee ee eg ge ee 


temp_high 
temp_low 


cool/stvar(0) 





heat/stvar(1) ———$ A Aa 


5. SIMULATION WAVEFORMS for the register-efficient controller version 


| show the impact of concurrent processes in the revised controller design. 


Geese Ee === a 


--resetting 


--incrementing 


of the resulting NAND function to an 
OR function. 

A compiler synthesizing logic for 
such a PLD should be able to invoke 
the OR-function capability for con- 
trolling set and reset by inverting the 
output of the product term and using 
the complement of the requisite in- 
puts. This is more efficient than wast- 
ing a macrocell output by using its 
sum (OR) term and feeding the output 
back to create such a function. The 
latter, less efficient implementation is 
the only option available in a PLD 
without the NAND option on the re- 
set and set product terms. 

Synthesis of the behavioral design 
description of a binary compare or ad- 
der function calls for exclusive-OR 
(XOR) functions to implement the 
logic. You can implement XOR func- 
tions in the sum-of-products logic of 
general-purpose PLDs. This allows a 
simple binary compare to be imple- 
mented in one pass through the PLD, 
but requires a second pass through 
the device to implement the next 
XOR stage needed for a magnitude 
comparator or full adder. The second 
pass through the logic array will re- 
duce the design’s performance. 

Some devices incorporate a dedi- 
cated exclusive-OR, thus allowing a 
full adder to be accomplished in a sin- 
gle pass through the device. The small 
additional gate delay associated with 
the dedicated XOR, which burdens 
every signal path for applications not 
needing the XOR, is acceptable be- 
cause of the improved performance in 
arithmetic applications that need the 
extra XOR. An example of an XOR- 
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DESIGNING PLDS WITH VHDL 


enhanced device is Cypress’ 
CY7C335, which incorporates an 
XOR gate in each I/O macrocell. The 
XORs in this device also implement 
toggle-type register (T flip-flop) 
macrocell options. 

Most PLD VHDL compilers are un- 
able to perform architecture-specific 
synthesis, so they typically imple- 
ment adders by expanding the XOR 
terms and _ synthesizing cascaded 
XORs (from product terms) in two 
logic-array passes. Ideally, however, 
your compiler should be smart enough 
to preserve the XORs in synthesis 
(for optimum performance when tar- 
geting a device containing dedicated 
XORs), but synthesize the function 
from product terms for those devices 
without dedicated XORs. Some tools 
provide a_ user-controlled option 
switch to preserve XORs, which can 
be set when targeting a device with 
dedicated XOR terms. 

Implementing counters in PLDs 
with only D-type flip-flop macrocell 
registers consumes many extra prod- 
uct terms, because every counter 
state must be decoded for each 
counter output bit. This is necessary 
to hold a given output bit constant 
(pass the same state through the D 
register to the output) for the counter 
transitions in which no change is re- 
quired on the given output. 

Some PLDs, such as Cypress’ 
FLASH870 family of CPLDs, contain 
registers that can be configured as D 
or T flip-flops. A counter implemented 
with T-type registers for each bit need 
only decode transitions for which a 
particular output bit must change. 
The result is that fewer product terms 
are required for the counter imple- 
mentation, leaving more logic avail- 
able to fit other counter-control logic. 

Ideally,a VHDL compiler should be 
able to automatically synthesize 
counters and control logic with more 
efficient T-type registers when the 
targeted PLD offers such a register 
option. For example, Cypress’s Warp 
Native VHDL Compiler performs op- 
timization with the appropriate regis- 
ter type for the target device unless 
overridden by the user. 

The modular, hierarchical structure 
of VHDL makes a team design ap- 
proach feasible, while the ability to 
build libraries of pretested, reusable 
components and functions increases 





design productivity and control. And 
the fact that VHDL is an accepted 
standard means that designs are port- 
able and can be reused as future sub- 
system designs, regardless of the de- 
sign environment. 

The arrival of VHDL also brings a 
new level of power by increasing the 
level of abstraction and complexity 
manageable in PLD designs. This de- 
velopment places a much greater de- 
mand on the synthesis capabilities of 
PLD compilers. That is, the most effi- 
cient logic solution for a given applica- 
tion is now as strongly affected by the 
quality of the synthesis tool as by the 
inherent architectural and technology 
advantages of the PLD component. 
Innovative architectures with high 
theoretical capacity are of little use if 
the synthesis tool lacks the intelli- 
gence to use it efficiently. 

The preconfigured nature of some 
aspects of PLD architecture, and the 
inclusion of features designed to im- 
plement certain functions efficiently, 
require architecture-specific synthe- 
sis techniques. If the compiler doesn’t 
have architecture-specific synthesis, 
the user most likely will have to adopt 
a structural design approach to invoke 
these PLD features most effectively. 

Device-specific synthesis may not 
be available in many after-market, 
broad-line PLD tools that use only 
back-end fitters for post-synthesis 
area mapping. Similarly, PLD tools 
derived from gate-array synthesis 
tools may not incorporate PLD-de- 
vice-specific synthesis, because sucha 
capability may not be needed in logic 
synthesis for more generic ASIC ar- 
chitectures. By being aware of such 
issues, you can better evaluate the 
VHDL compiler features required for 
efficient behavioral VHDL design and 
synthesis for programmable logic. 0 


Al Graf, manager of programmable 
logic applications and product plan- 
ming for Cypress Semiconductor, 
holds a BSEE from the University of 
California at Berkeley and an MBA 
from Santa Clara University, Santa 
Clara, Calif. 
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At Hyundai, we believe in 
providing our customers from a 
over the world with maximum satisfaction. 
We've always been there when you needed us 
and we plan to be there in the future. 

Whether you need reliable 64K or state-of-the- 


art 4M SRAMs, come to Hyundai Electronics, 
your global partner. 


Hyundai Electronics Industries Co.,Ltd. HEAD OFFICE KOREA 10F Hyundai Jeonja Bldg., 66 Jeokseon-dong,Chonro-ku, Seoul, Korea Tel:02-398-4560/6 Fax:02-733-21: 


At Hyundai Electronics, we don't just think of you as a business 
counterpart, we think of you as a partner.. this is why we 
continuously strive to provide international clients with the widest 
selections and the highest quality to ensure maximum satisfaction. 
No matter what your memory needs, we've got the solution. Our 
SRAMs range from 64K to high performance 4M, while the high 
density leading-edge 4M SRAM will soon be added to our line 
up. To make things all the more convenient for you, DIP, SOP 
and TSOP packages are all available in a variety of speeds and 
voltages and industrial temperature range(-40 ‘Cto 85 'C). Just 
think, you can now fulfill all your application, package and 
density needs from one highly reliable and renowned global 
partner. Hyundai Electronics, small innovations with big results. 
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FEATURES §§ PKG.TYPE — AVAILABILITY. 
HY6264A NORMAL | 
64K SRAM —_|HY6264AL 8Kx8 70/85/100/120 | L-PART |PDIP, SOP NOW 
HY6264ALL LL-PART | 
HY6264AL-/ALL-| 8Kx8 '70/85/100/120 _| NORMAL /PDIP, SOP 
HY62256A NORMAL | 
HY62256AL L-PART |PDIP, SOP, TSOP- [| | NOW 
HY62256ALL LL-PART | 
62256, (doctor [POP SOP | NOW | 
HY62V256 3.0V to 5.5V |PDIP, SOP, TSOP-[| NOW 
HY62V256 BL 27V 10 55V IPDIP,SOP.TSOP-[| 9510 _| 
HY638256 NORMAL | 
256K FAST SRAM | nay epee PDIP, SOJ 95.10 
NORMAL | 
HY628100A L-PART PDIP, SOP, TSOP-[| | NOW 
LL-PART 
iMsRAM = |} 
HY628100AL/ALL-| LLL-PART PDIP, SOP, TSOP-} 9440 
HY62V8100AL 128Kx8___[100/120/150/200| 27Vo55V___|PDIP,SOP.TSOP-]| NOW 
1M FAST SRAM ici 128Kx8 15/17/20/25 oar 95.10 
Batic NORMAL 
HY628400L 512Kx8 55/70/8500 a PDIP,SOP,TSOP-J) 95.10 
HY628400LL 
4M SRAM LLL-PART 
HY628400L/LL-I 512Kx8 557085100 | oe PDIP, SOP, TSOP-I| 9519 
HY62V8400L 512Kx8 _|/100/120/150/200) 2.7V to 55V PDIP, SOP, TSOP-I/ 95.1 

















| Tel:03-3211-4701/8 FAX:03-3211-5447/8 SINGAPORE Tel:270-6300/7 Fax:270-6102 TAIWAN Tel:02-568-1134/5 Fax:02-543-3433 HONG KONG Tel:586-1470 Fax:842-1591/4 





Hyundai Electronics, with vast resources 
and accumulated know-how, has expanded 
its business scope to include some of the 
most sophisticated micro products in the 


industry such as the MPEG-2, PC gigi 


Chipsets, graphics, interface, DSPs, - 
MCUs, etc. Supported by advanced 
designs, manufacturing technology and 
state-of-the-art quality control 
systems, the Hyundai Electronics System IC 
Division is focused on the development of 
ASSP for computers, Multimedia, Telecom 
Applications and ASIC products. To secure 
and develop some of the most powerful 
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new technology, Hyundai Electronics has 
established R&D centers in San Jose and 
Boston of the United States, Taiwan, and 
Seoul, Korea with state-of-the-art MQFP 
, quality test facilities with capacities of | 
Fmillion units per annum. The 


products, makes Hyundai Electronics 
one of the biggest and most 
comprehensive suppliers of semiconductors 
in the world. Now you can source virtually 
every memory and non-memory need with 
One internationally renowned partner. 
Hyundai, small innovations with big results. 
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™ coer VERY EFFICIENT 
5 20 SOLENOID DRIVER 


GEORGE ALTEMOSE 
Pall Instrumentation Technology, 95 Oser Ave., Hauppauge, NY 11788-3799; 
(516) 278-0911; fax (516) 951-2661. 


riving a number of high- 
power solenoids in a micro- 
processor-based system re- 
quires that power be con- 
served in the drivers, the power sup- 
ply, and the solenoids themselves. 
This power conservation can be ac- 
complished using a simple pulse- 
width-modulation approach to the 
circuit design. 

In the circuit shown, the IC in the 
center, U1, contains a microproces- 
sor-compatible serial-in, parallel-out 
shift register, with strobed latch and 
high-level solenoid drivers (see the 
figure). 

The strobe pulse turns on the se- 
lected loads at full power for its 
pulse width, which is 0.5 seconds. 





115-V ac, 
60-Hz line 


Solenoid 


Serialdata 3 


Strobe 7 


Microprocessor 


Following the strobe pulse, the driv- 
er outputs are pulse-width modulat- 
ed by the multivibrator, which is set 
for a duty cycle of 25%. The solenoids 
are therefore held in the engaged po- 
sition with a voltage that’s 25% of the 
nominal supply voltage. 

U2B acts as the basic multivibra- 
tor in the circuit, while U2A sets the 
duty cycle by setting the discharge 
current of capacitor C,. U2D over- 
rides the oscillation during the 
strobe pulse. And U2C provides the 
Power On Reset (POR), inhibiting 
the solenoid loads from turning on 
during the initialization period of the 
microprocessor. 

The concept of voltage foldback 
after turn-on is valid for inductive 


24-V rms, 
Re full-wave rectified, 


unfiltered 


oh we Out mt . “3 7 K 


i 
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Serial Data (8 bits) 


0.5 seconds 


data 


Strobe 


Output Enable 
U1-U8 
Load voltage 





microprocessor-based systems. 
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devices, such as solenoid valves, re- 
lays, and contactors, which utilize 
moving armatures to complete a 
magnetic circuit. Prior to actuation, 
the air gap in the magnetic path re- 
quires that a relatively high pull-in 
voltage be applied to move the arma- 
ture to the closed position. However, 
once the armature is in the closed 
condition, the flux density increases 
significantly, and thus a much lower 
voltage is required to keep the device 
energized. 

The solenoid inductance also in- 
creases in the closed condition, and is 
sufficient to keep the current rela- 
tively constant during the pulse- 
width modulation. Note that U1 con- 
tains internal transient-suppression 
diodes. 

Additional power can be saved by 
powering the solenoids with an un- 
regulated, unfiltered full-wave recti- 
fied power supply with very low in- 
ternal losses. Therefore, the actual 
power dissipation is much less than 
the full rated power consumption of 
the loads. 





A SIMPLE PULSE-WIDTH-MODULATION approach can help conserve power in high-power solenoid drivers for 
DES I16 NERY 
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DETECT FREQUENCY 
WITH LM556 TIMER © 


GARY KABITZKE 
Allen-Bradley Co., 6400 W. Enterprise Dr., Mequon, WI 53902. 


oday, many different fre- 

quency-detection schemes 

are available to circuit de- 

signers. The circuit de- 
scribed here can be another option 
for those who don’t list accuracy as 
their major concern. It can be easily 
adapted to many other designs, but 
was originally developed to output a 
logic “1” if the engine speed in an 
automobile was above a specified 
rpm. In that design, a simple current 
transformer made up of a ferrite to- 
roid and a couple of turns of wire 
transmitted pulses from one of the 
spark-plug wires into R, at the cir- 
cuit input. 

The circuit, (see the figure), is built 
around an LM556 dual-timer IC. The 
556’s first timer is wired as a one- 
shot and is used to stretch the incom- 
ing pulses into fixed-length pulses. 
The second timer, which is similar to 
an astable multivibrator (pin 18 re- 
mains disconnected), functions as 
follows: 

The one-shot’s fixed-length 
pulses, which are output on pin 5, 
turn on Q2 and discharge C, through 
R,. If the frequency of the pulses is 
high enough, the voltage on CG, will 
fall below 1/3 V,, and the second tim- 
er’s output, pin 9, will go to a logic 
“1.” Conversely, if the frequency is 
low enough or zero, the voltage on C, 
will charge through R, to a level 
above 2/3 V., and the pin-9 output 
will go to a logic “0.” 

The idea is to keep the upper and 
lower peak voltage on C, below 2/3 
V., and 1/3 V,,, respectively, for a 
logic “1,” and above 2/3 V,, and 1/3 
V.» respectively, for a logic “0.” 

To find the one-shot values, R, and 
C,, select a pulse width (1.1 x R, x 
C,) that’s greater than the largest in- 
put pulse width and less than twice 
the inverse of the highest input fre- 
quency. To find R,, R,, and C,, first 
determine the duty cycle (t,,/t,,.) of 
the input signal. Next, choose a stan- 
dard value for C, and calculate R,: 
Re = [tye X 0.61) + toee]/C, 

136 By 


a 
get | 


cles 


Output 


Trigger 6 
Ground 7 


Also, R, = R,(t,,/t,g)- A tweak of 
resistors R. and R, may be needed to 
get the preferred response. Input 
signals with low duty cycles work 
the best. Finally, note that capaci- 
tors C, and C, can be any value be- 
tween 0.01 and 0.1 pF. 


13 oe 
| oe 





created for automobile engines to sense if a specified rpm was exceeded. However, it can be 


o THIS FREQUENCY DETECTOR, which uses the LM556 timer, was originally 


easily adapted to serve many other applications. 
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PROTECT DRIVER 
FROM OVERLOAD 


GLENN DE MICHELE 


Harris Semiconductor Corp., Schaumburg, IL; (708) 240-3499. 


and BOB URMAN 
Vapor Division of Mark IV, Niles, IL; (708) 967-8300 


hen driving medium- 
power external loads 
such as lamps, sole- 
noids, or relay coils, it of- 
ten is desirable to protect the driver 
with some type of overcurrent or 
overload protection. Personnel ac- 
customed to installing electrome- 
chanical systems have been known 
to short loads momentarily and then 
watch for the spark, confirming 
proper driver operation. This proce- 
dure could render an unprotected 
driver inoperative. 

There are several integrated solu- 
tions available, but cost and output 
LECT RONI C 
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current requirements may force de- 
signers to explore discrete solutions. 
Harris Semiconductor recently re- 
leased three current-limited MOS- 
FETs, one of which is shown in a low- 
side driver (F129. 1a). 

The device turns on when the gate 
is pulled 5 V above the source. At low 
drain currents, Q1 stays off and 
MOSFET Q2 conducts the load cur- 
rent through internal current-sense 
resistor R,. As I, increases, the drop 
across R, becomes large enough to 
turn on Ql, which along with R, 
drops Q2’s gate voltage. This way, 
the device goes into current limiting, 
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2.5KHz-8GHz AMPLIFIERS 


(3 Piece Set) 





Expand laboratory capabilities and put a full spectrum of power 

at your fingertios with Mini-Circuits 2.5KHz to 8GHz medium 

power amplifier set. Each ultra-wideband set contains three 

individual heat sinked RF amplifiers with at least +20dBm output 

and overlapping frequency response range capabilities ; 2.5KHz 

to SOOMHz, 1O0MHZz to 4.2GHz and 2GHz to 8GHz. Applications 

*10 i (Set of 3 1-9 qty.) for these amplifiers include increasing the signal levels to power 

onl +20dBm Power Output, 20dB Gain meters, spectrum analyzers, frequency counters and network 
analyzers as well as boosting signal generator outputs. 





_ Power oe ce Reited 2 Reica You can buy these amplifiers individually at Mini-Circuits already 
ree 65 reg adits yA “yee (1-day) [OW prices, or own the full spectrum set for the money saving 
ZHL-6A 0025-50021 +23 +24. 360 BNC 199 price of only $1095 (1-9 qty.) | To order from stock with a guarantee 
ZHL-1042J 10-4200 25 +20 +15 330 SMA 495 to ship within one week, call Mini-Circuits today ! Fal 
ZRON-8G 2000-8000 20 +20 +15 310 SMA 495 
Set of 3 Amplifiers # KZHL-318: $1095 (1-9 aty.) Mini-Circuits...we’re redefining what VALUE is all about! 





IMini-Circu 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) | 934-4500 Fax (718)332-4661 
1r detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER »* MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 
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Pulse duration = 80 us, TC = 26°C 
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momentary load shorts occur during system installation (a). The MOSFET’s on-state V-I curve shows that the device has a fairly low on-state 


- 1. A CURRENT-LIMITED MOSFET is employed in this low-side driver to help protect it in the event of a load fault, or when 


drop until I, hits the limit threshold (b). Then, V,, breaks away from the low forward drop as the device becomes a nearly constant current sink. 


maintaining a V,, across R,. This 
low-side driver circuit will indeed 
limit the short circuit current, but de- 
pending upon the value of the V+ 
supply voltage, enough power may 
be dissipated in the device to provoke 
a thermally-induced failure. Data- 
sheet curves for the current-limiting 
MOSFETs prescribe safe operating 
areas as a function of on-state V,,, 
temperature, time, and heat-sink 
thermal resistance. 

The on-state V-I curve of the 


0.05 .F 
- 1/6 “AKC 


(a) 100 ns 


2 


RLP1NO8LE 1-A device shows that 
the MOSFET has a fairly low on- 
state drop until I, hits the limit 
threshold (Fig. 1 d). At this point, the 
V,, ‘breaks away” from the low for- 
ward drop as the device becomes a 
nearly constant current sink. By 
sensing this increase in V,., the drive 
can be removed easily from the MOS- 
FET using external circuitry. Shut- 
ting off the drain current before the 
die temperature rises appreciably 
enables full overload protection to be 


U2 
1/4 74HC03 


To other 
output stages 


provided (Fig. 2a). | 

A Schmitt-trigger inverter oscilla- 
tor, Ul, provides a train of gating 
pulses. Under normal load condi- 
tions, the “In” pin is high, and V, is 
near ground. The output of U2, an 
open drain NAND gate, stays high, 
allowing the gate-drive signal to stay 
high. If the load becomes shorted, 
the MOSFET current limits and V, 
goes to V+, which allows R, to pull 
up the input of U2. 

If the short occurred during time 


1/4 CA339 





the 74HC03 (a). It does, however, have a sloppy unit-to-unit trip point (0.86 A to 2.6 A), due primarily to unit-to-unit variation of V,, of the 


7 2. THE CURRENT-LIMITING THRESHOLDS in this circuit are set by the MOSFET, and the shutdown threshold is set by V,, of 


74HC03. To more tightly control the trip point, a CA339 voltage comparator can be added (b). 
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TO THE 
SUBMICRON 
WORLD OF 
COMPASS 
DESIGN 


One million gates. Four million transistors. 
All in 0.351 technology. 






Sound like the future? Hardly. That's the kind 
of design that companies worldwide are achieving 
with COMPASS’ new generation of IC design tools. 


Only COMPASS provides a seamless graphical 
specification and synthesis environment that inte- 
grates logic design, physical design, libraries and 
library development tools. Others make this claim 
but it’s no secret they built their product line by 
acquiring technologies to fill in design “holes.” 


COMPASS tools were built from the top down. 
You get everything you need from one company, 
at one time. And all COMPASS tools are designed 
to work with the foundry of your choice. 


Say good-bye to yesterday's mix-and-match 
design tools, endless hours of integration and empty 
promises. Say hello to tightly integrated tools that 
speed you from concept through synthesis, layout, 
verification and silicon. Break through today’s design 


barriers — into the future of submicron design. 


Call 1-800-433-4880 for more infor- 
mation on COMPASS design tools. 
The shape of things to come. 
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| Synthesis to Silicon 


COMPASS Design Automation, 
1865 Lundy Avenue, San Jose, CA 95131 
© 1994 COMPASS Design Automation, Inc. 
The COMPASS logo is a registered trademark 
of COMPASS Design Automation, Inc. 


t1, U2 will pull the gate to ground, 
immediately removing drive to the 
FET. During time t2, when the pulse 
oscillator is in its low state, the V, 
signal is ignored, and gate drive will 
be applied as long as In is high. Time 
t2 is selected to be short enough to 
limit the die temperature rise of the 
FET during a shorted load condition. 
Time t1 is selected to be long enough 
to limit the accumulation of this heat. 
Using this method, the shorted load 
is “polled” during time t2, and U2 al- 
lows continuous gate drive to be re- 
applied as soon as the MOSFET 
comes out of current limiting and V, 
goes low. 
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In Fig. 2a, the current-limiting 
thresholds are set by the MOSFET, 
and the shutdown threshold is set by 
V,, of the 74HC03. Using the maxi- 
mum value of R,.on of the MOSFET 
and the maximum V, of the 74HC03, 
the circuit is guaranteed to deliver at 
least 860 mA before shutdown will 
occur. 

At the other end of the scale, the 
74HC03 may not sense that its input 
has gone high until that voltage 
reaches its V,, minimum of 3.5 V. 

In this situation, the MOSFET is 
well into current limiting, and will 
have about 3.8 V from drain to 
source, which may correspond to 2.6 


™ cy cp SPARE CHANNEL 
Dae 


NETS 12-V SUPPLY 


STUART SMITH 
Elantec Inc., 1996 Tarob Court, Milpitas, CA 95035. 


hen driving a power 
MOSFET from a 5-V or 
3.3-V system, a signifi- 
cant number of compo- 
nents usually are needed to generate 
an extra +12-V power supply. 

It’s possible, however, to apply the 
second channel in a typical dual 





+ 3.3105 V 


Vp D1 
1N5817, 
etc. 


n,n HST 


' 
Pulse input 
from system 


MOSFET driver to derive a +12-V 
power supply. By using a driver with 
the drains brought to separated pins, 
designers can connect an inductor 
between the n-channel drain and the 
logic supply without connecting the 
p-channel device. 

The driver operates as a standard 


Generated 12 V 


This channel 
output 
available for 
normal use 


Pulse input 
from system 





AN ADDITIONAL +12-V POWER SUPPLY can be derived in a dual 
MOSFET driver by applying the spare second MOSFET driver. If the driver’s drains are 
brought to separated pins, it’s possible to connect an inductor between the n-channel drain 
and the logic supply without connecting the p-channel device. 
ETJE LECTRONIC 
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A of drain current (Fig. 1b, again). 
To ensure the MOSFET’s survival, a 
heat sink should be provided to allow 
for power dissipation when the de- 
vice isn’t shut down. The sloppy unit- 
to-unit trip point (0.86 A to 2.6 A) of 
this circuit is due mainly to the possi- 
ble unit-to-unit variation in the V;, 
voltage of the 74HC08. 

The trip point can be more tightly 
controlled by employing a CA339 
voltage comparator (Fig. 2b). When 
using this circuit, the shutdown will 
occur at a precise drain-to-source 
voltage, and the worst-case power 
dissipation is more easily predicted 
and constrained.U 


flyback-style switched-mode circuit 
(see the figure). When the output n- 
channel device is on, current starts 
flowing in the inductor, which stores 
energy. When the n-channel device is 
turned off, current must continue 
flowing. Therefore, it flows through 
diode D2 to charge up C, and C,. As 
the cycle repeats, the C, and C, volt- 
age rises until the Zener diode pre- 
vents further voltage rise. This is 
needed to prevent the drivers’ de- 
rived supply from exceeding the 
part’s maximum voltage rating. 

To minimize external components 
and cost, self-oscillating and -regu- 
lating components are omitted. The 
logic system can supply a drive pulse 
waveform to the supply generator. 
With the 5-V system, a 1.5-us pulse 
was used every 9 us. This provided a 
solid 12.4 V, and system current rose 
by 11 mA. The 3.3-V system used a 
300-kHz square wave for a similar 
12-V derived supply, but with nearly 
40 mA of extra supply current. When 
the MOSFET driver wasn’t being 
used in either of the systems, it could 
be ‘powered down”’ by stopping the 
pulses to the switching channel. 

Any dual MOSFET driver can be 
used, but if the output-stage drains 
aren’t separated, there may be some 
protection and other parasitic de- 
vices that may prevent satisfactory 
operation. In these cases, an exter- 
nal FET can be used to drive the in- 
ductor, provided a low threshold de- 
vice is utilized. By altering the induc- 
tor value and the controlling pulses, 
enough power can be derived for fur- 
ther MOSFET drivers or other pe- 
ripheral devices requiring +12 V.0 
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MARKET FACTS 


he desire for open systems is propelling growth of soft- 
ware for interfacing with programmable logic control- 
lers (PLCs). That’s according to a study by Venture 
Development Corp. titled “The Evolving U. S. Market 
for Personal Computers and Software for Programming and On- | 
Line Operation with Programmable Logic Controllers.” 

At least 80% of the PLCs in use are programmed from PCs, 
which are rapidly displacing proprietary progamming devices. The 
Natick, Mass., company also found that 45% of PLCs currently 
interface with at least one PC during operation. By 1998, 68% of 
PLCs will interface with a PC. 

This trend is accompanied by growth in software to supply this 
interfacing. U.S. sales of such software are predicted to increase 
from $162 million in 1993 to reach $268 million in 1998, despite 
erosion in prices. Sales of programmable logic controllers, on the 
other hand, are expected to grow more slowly, at a compound 
annual rate of just 6.4%. 

Standards are being more important, with proprietary networks 
being replaced by standard networks, especially Ethernet. Efforts | 
to standardize lie behind PLC Open, an industry group formed in 
Europe that has spread to the U. S. and supports the development 
and adoption of IEC 113-3 standards on programming languages 
for PLCs. It also defines standards for structured text and instruc- 
tion text languages. 
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ptical Cable Corp., which supplies fiber optic cables for 
communications, has been awarded ISO 9001 certifica- 
tion. Contact Susan E. Smith, vice president of market- 
ing, Optical Cable Corp., P. O. Box 11967, Roanoke, VA 
24022-1967; (703) 265-0690; fax -0724. BN CIRCLE 461 


CR Microelectronic Products Div., a division of AT&T 
Global Information Solutions (formerly NCR Corp.) 
leading suppliers of SCSI chips, SCSI software and cell- 
based, mixed-signal ASICs, Ethernet controllers, graph- 
ics accelerators, and gate arrays has achieved ISO 9001. Contact NCR 
Microelectronic Products Div., 2001 Danfield Ct, Fort Collins, CO 
80525; (800) 334-5454. BN CIRCLE 462 


ektronix Inc. Test & Measurement Div. has achieved ISO 
9001 certification for its designs, manufacturing, and ser- 
vices for oscilloscopes, VXI, instrumentation, meters 
spectrum analyzers, logic analyzers, and test bench and 
service equipment. For further information, contact Tektronix Inc. 
Test & Measurement Div., P. 0. Box 1520, Pittsfield, Mass. 01202- 
9864; (800) 426-2200. BN CIRCLE 463 
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eckman Industrial Corp., an affiliate of Emerson Elec- 

tric Co., has received ISO certification for three primary 

manufacturing facilities. Fullerton, Calif, corporate 

headquarters, has been certified for ISO 9001; Glen- 

rothes, Scotland has received ISO 9001; and Mexicali, Mexico has re- 

ceived ISO 9002 for the manufacture of trimming potentiometers, 

precision potentiometers, thin-film resistor networks and hybrid 

microcircuits, thick-film resistors, and resistor/capacitor networks. 

For further information, contact Beckman Industrial Corp., 4200 Bon- 
ita Place, Fullerton, CA 92635; (714) 447-2371; fax -2400. BV 

CIRCLE 464 

merican Microsystems Inc. has been awarded ISO 9001 

for its digital and mixed-signal ASIC products, includ- 

ing programmable logic devices, gate array and stan- 

dard cell products, and application-specific standard 

products, as well as for contract manufacturing and foundry services 

and custom integration solutions such as multichip modules. For 

more information, write on company letterhead to American Micro- 

systems Inc., 2300 Buckskin Road, Pocatello, Idaho 83201; (208) 233- 

4690. BN CIRCLE 465 


DES I16 NEY 





SEPTEMBER 19, 1994 





ystems based on_ high-perfor- 
mance microprocessors typically 
get their last 20% to 40% of their 
raw performance gains from the 
use of large secondary caches. As a result, the 
proper cache architecture and approach is 
critical for squeezing the last SPECmark in 
performance from the silicon. The Cache 
Memory Book, written by Jim Handy, a se- 
nior analyst for semiconductor memories at 
DataQuest Corp. San Jose, Calif., provides de- 
signers with an in-depth analysis of cache 
approaches and implementation discussions. 

The five chapters in the 250-page book de- 
tail the basics of cache, the physical design is- 
sues such as unified vs split caches, line-size 
tradeoffs, write-through vs copy-back, and 
the use of cache with CISC and RISC micro- 
processors. The book gives details on cache 
coherency issues in both uniprocessor and 
multiprocessor systems and some system de- 
sign examples using Intel 80x86 and Motorola 
680x0-family processors. 

The book covers RISC system cache design 
issues in Chapter 3 but gives no design exam- 
ples, one shortcoming in an otherwise good 
overview of cache design. Copies of the $44.95 
book (ISBN: 0-12-322-985-5) can be ordered 
from Academic Press Inc., 955 Massachusetts 
Ave. Cambridge, MA 02139; (617) 876- 
3901. DB 





he DAVID Developers Conference 

will be held in conjunction with 

the Convergence '94 Interactive 

Television Conference/Expo on 
Sept. 28—30 at the Santa Clara Convention 
Center. The developers conference will focus 
on real-world, end-to-end interactive televi- 
sion products and technologies that incorpo- 
rate or target Microware’s Digital Audio/ 
Video Interactive Decoder. For more infor- 
mation, contact Microware Systems Corp., 
1900 NW 114th St, Des Moines, Iowa 50325- 
7077; (800) 475-9000; (515) 224-1929; fax -1352; 
e-mail: info@ microware.com. CIRCLE 466 


he fifth national technology trans- 
fer conference and exposition, 
Technology 2004, will be held Nov. 
8-10, 1994 in the Washington DC 
Convention Center. It is sponsored by NASA, 
the Technology Utilization Foundation, and 
the Federal Laboratory Consortium for Tech- 
nology Transfer. Contact Technology Utiliza- 
tion Foundation, c/o Technology 2004, P. O. 
Box 614, Brookfield, IL 60513. © CIRCLE 467 
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Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. 0. Box 1070, 100 Prickly Pear Rd., Verdi, NV 89439; (702) 345-1455; fax (702) 345-0804 





TM and BEAR make BET. In words, the sum of time to mar- 
ket, TTM, and break-even after release, BEAR, equal BET. 
This decomposition, while mathematically entertaining, also helps simplify 
some of the work associated with effective use of the BET metric in some new 
product development environments. For instance, a good friend of mine runs a company fo- 
cused on serving the back-up mass storage market. Entry products include tape drives, 
while more sophisticated technologies form the backbone of higher performance product al- 
ternatives. Competitors, around five worldwide, actively struggle to advance customer con- 
tribution through reduced prices and better performing product offerings—all participants 
serving this market work very hard to stay afloat. 

Other characteristics about this company worth knowing include: (1) they know how to 
market new products effectively; (2) their manufacturing arm routinely ramps to high vol- 
umes rapidly; (3) their sales force, given a reasonably good product, gets orders quickly; 
and (4) the company s distribution channels work in a near optimal fashion getting product 
from manufacturer to end user with minimal delay and cost. The listed items contribute sig- 
nificantly to the magnitude of the BEAR parameter. Any company acting responsibly with 
respect to these items positions itself for minimization of BEAR time. On the other hand, 
please note that none of these parameters affect time to market performance. 

Now I ask the question, would installing measurement of the complete break-even time 
metric into this new product development environment make sense? | think not and here's 
why... 

When you routinely perform the four highlighted items, you have break-even time after 
release in control. With a good product, and with the processes that contribute to the BEAR 
metric working reasonably well, little competitive advantage remains to be gained. You 
might be able to pick up some advantage, but expect gains to be small. Think of it this way— 
if the new product attracts customers and your organization delivers at close to the rate of 
market demand, what new information does measuring break-even after release provide? 
In this environment, measuring time to market stand-alone produces the desired results. 

Now explore the other side though this example. Here we have a company emerging from 
its start-up seed with its first new product. Staffers think they can market, sell, manufactur- 
er, and distribute, but as a collective team they have not done it before. The probability, of 
this new collection of people doing a collection of new things encountering serious prob- 
lems, equals one. Rigorous comparison of actual profit generation to targeted profits 
provides early insight into operational problem areas. So here, measurement of BEAR 
makes a lot of sense. 

So for some, measuring BEAR contributes to organization performance and for others 
the impact remains slight. For the two examples described, who do you think really mea- 
sures BEAR? 

Yes, you are right—the company that has little need to do so does, and the one who could 
benefit the most does not! Experienced, high performing, organizations with little, or no 
need, to directly measure BEAR do so. It becomes second nature: the data get crunched; ma- 
chines produce the graphs. And inexperienced organizations that could benefit immensely 
from the information don t have it. 

Investigate your environment. Would having BEAR data help you identify potential 
problems? Or might you be struck on the treadmill just wasting energy? 





Ron Kmetovicz’s The One-Minute Time to Market Self Assessment, which identi- 
fies five key behavioral patterns exhibited by fast-moving new product development 
organizations, 1s available free to the readers of Electronic Design by contacting 
Time to Market at the address above. 
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BY FRANK J. BURGE 
Director of Market Development for Electronic Design 





hen I had lunch with a friend 
who works for a Silicon Val- 
ley semiconductor company, 
I said that I had recently re- 
turned from a great market focus meeting 
on Catawba Island. “Where's that?” she 
asked. When I told her that Catawba is in 
Lake Erie, off the coast of Cleveland, I 
thought she would choke on her burrito. 

I'd never heard of the place either. As 
beautiful as Cape Cod, Catawba Island is 
nestled in the arms of Lake Erie. On a de- 
lightful boat trip to the neighboring Put-in 
Bay, one could see the Canadian islands in 
the distance and the skipper pointed out 
that Middle Island is the southern most 
point in Canada (here’s a great Trivial Pur- 
suit question). 

After I described the island, my friend 
wondered why people’s perceptions are dif- 
ficult to change. The perception that Cleve- 
land is a dying town in the heart of the rust 
belt and that Lake Erie is polluted beyond 
repair is wrong on both counts. 

The company my friend works for suffers 
from a similar perception problem. For the 
past several quarters, the semiconductor 
maker, with $2 billion-plus in revenues, has 
turned in record profits. Yet every time the 
San Jose paper writes the good news, they 
always note that the company isn’t a player 
in the memory or microprocessor markets, 
inferring somehow that only companies 
making microprocessors or memory should 
rack up $2 billion in revenues. What's more, 
it’s almost as if the reporters believe the 
record profits result from pure luck rather 
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than a carefully orchestrated strategy that 
focuses on the less volatile, but high growth 
market segments in which the company has 
a sustainable competitive advantage. Old 
notions die slowly. 

While we were on Catawba Island, our 
free time was devoted to golf and poker. 
Fortunately I sprained my ankle the day of 
the golf tournament so I spared myself the 
distinction of being the worst in class. And 
since I am asthmatic, I stay clear of smoke- 
filled poker palaces. But there is something 
about golf and poker. A friend once told me 
that you can judge the character of a man by 
the way he handles himself at the poker 
table and the way he plays golf. 

Yet the thought of being judged on the 
basis of my golf game bothers me—though 
not because I am a bad golfer (I am in fact a 
terrible golfer). A few years ago, the chair- 
man of the company I worked for asked me 
to be his partner in a company-sponsored 
tournament. I explained that I would proba- 
bly ruin his day, but he persisted, and I 
agreed. Rumor had it that he wanted to get 
to know me and he had an idea that golf is 
the real measure of man’s worth. Nutso isn’t 
it? If it weren't for getting into trouble on 
16 holes, I would have had a great score, but 
I came in with 123. 

Not bad I thought. But the chairman was 
miffed. I figured he was out of sorts when 
he stopped talking to me after the 10th hole. 
But what really bothered him was that I 
won the “closest to the hole’ contest when 
my drive hit a tree and ricocheted to within 
three feet of the pin. He never did invite me 
to his monthly poker game. About a year 
later, my job was eliminated in a downsiz- 
ing blitz. Fore! , 

I wonder if the same golf-and-poker 
measure would apply to women today. 
That’s not to say that some women don’t 
enjoy golf and are good at it. And some 
women may enjoy a good cigar when they 
play cards with the boys. But the idea that 
golf and poker are measures of a person's 
worth in business is probably history. May- 
be we can invent a new measure of worth: 
for openers, how about smarts, enthusiasm, 
and a passion for exceptional results? 
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Digital 
Signal 


Processing 


DSP Development Tools and 
OEM DSP Systems from Ariel 


For PC/ISA/EISA: 


PC-Hydra—Modular, TIM-40 based DSP platform 
with four TMS320C40 DSPs. Fast static and high- 
density dynamic RAM TIM Modules can be mixed 
and matched to suit any multiprocessing con- 
figuration. Twelve 20 Mbyte/sec communication 
ports, DT-Connect and DSP Port serial |/O. 


DSP-C40 Cyclops—Powerful TMS320C40 DSP 
with huge static and dynamic RAM capacity, six 
20 Mbyte/sec communications ports, DT-Connect 
and 16-bit analog I/O. GlobalBus+ for shared 
memory multiprocessing. Vast development soft- 
ware and operating system support. 


PC-TeraDon—Another Ariel first: up to sixteen 
floating point DSPs in a single PC slot. Based on 
four quad-DSP DON Modules and the AT&T 
DSP3210, PC-TeraDon can be built to suit for a 
wide range of DSP, telephony and multimedia 
applications. AT&T's VCOS and the PC- 
TeraDon's dual MVIP interfaces make this the 
best platform for multi-channel telephony 
systems. 


For VMEbus: 


V-C40 Hydra—Four TMS320C40 DSPs on a 
single 6U VME card yield up to 200 MFLOPS, 
and an incredible 1.1 billion operations per sec- 
ond. Each DSP has two parallel banks of zero 
wait-state RAM, and up to 64 Mbytes of DRAM is 
shared among all DSPs and the VMEbus. Un- 
paralleled software support. 


Hydra-II—Four TMS320C40 DSPs with up to 32 
Mbytes of static RAM on a single 6U VME card. 
32 Kbytes true dual-port RAM shared among all 
DSPs and VMEbus. Ultra-high-speed I/O via dual 
processor busses. Most cost-effective C40 board 
for OEM/volume applications. 


CommlO—The most flexible |/O available for 
C40-based DSP systems. CommlO has sites for 
up to four industry-standard IndustryPacks and 
a dedicated TMS320C40 to handle data pack- 
ing and routing via communication ports to other 
TMS320C40s (such as Ariel's Hydra series 
boards). CommlO can also be programmed as 
a stand-alone system for less compute-intensive ° 
applications. The IndustryPack is an open stan- 
dard with over 50 different |/O modules available 
from a number of suppliers handling ADC/DAC 
up to 10 MHz, multichannel audio-bandwith I/O, 
synchronous serial I/O, Ethernet, SCSI, and more. 


For You: 


We at Ariel are dedicated to providing you with 
the best in high performance DSP products. Our 
products are designed, built, and supported in 
the U.S., sold direct through North America and 
are available worldwide through our international 
dealer network. 


Call for our new catalog! 


Ariel Corporation 

433 River Road 
Highland Park, NJ 08904 
Tel: (908) 249-2900 

Fax: (908) 249-2123 
BBS: (908) 249-2124 
email: ariel@ariel.com 


Ariel_ 
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Accurate. 
Programmable. 
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Other 
clocking 
devices are 
behind 
the times. 








Stay in sync with 

National Semiconductor’s 
new timing solutions. 
Today’s high-end PCs and 
workstations demand the 
most accurate system timing 
available. With that in mind, 
National has developed a new 
portfolio of clock generators 
that deliver unmatched preci- 
sion and performance. For 
example, our CGS700V inte- 
grates nine synchronous clocks 
in one device for the timing of 
a RISC or CISC processor and 
a host of peripheral functions. 
The CGS701V offers eight 
clocks and external feedback. 
And our CGS410V meets the 
unique needs of video/graph- 
ics subsystems. Based on PLL 
technology, these devices 
provide high speeds Cup 

to 160MHz) as well as low 
jitter/skew (CGS700/701 of 
<300ps, CGS410 of <500ps) 
for the distribution of accurate 
signals. They also set new 
standards for flexibility; you 


can program the 410 to output 


between 65MHz and 135MHz 
from a fixed input of 35MHz, 
while the 700 and 701 take 
25MHz to 40MHz and let you 
select and distribute signals 
at 1x, 2x, or 4x the input. 
Sound timely? Then call us at 
1-800-NAT-SEMI, Ext. 315 

for more information on our 


portfolio of timing solutions. 


National 
Semiconductor 











A Recent Tektronix’ Report 
Listed Some Of LeCroy's 
Advantages. : 















While we admire their cando-... 
here are a few of the 
things they missed: 


° The highest resolution 
display in the industry 


° Upto 4 simultaneous Zooms \ 





° Advanced Peak Detect system \ 
* Sophisticated Waveform Math 


° Internal Graphics Printer 


If you would like to get the 
whole story, call: 


1-800-4LeCroy 
(1-800-453-2769) 


LeCroy Corporation 
700 Chestnut Ridge Road 
Chestnut Ridge, NY 10977 


Tektronix is a registered trademark of Tektronix Corporation, Beaverton, OR 
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Dear Mr. Pease: 

An ex-student of mine, Anthony 
Bentley, sent me a copy of your June 
13 article on Fuzzy Logic. Tony was in 
charge of Feedback Control in the 
Welding Department at Sandia in 
Livermore and transferred a few 
months ago to Feedback Control Ap- 
plications at Sandia in Albuquerque. 
He successfully designed automated 
machines for a variety of welding sys- 
tems. He feels pretty much the same 
as you about Fuzzy Logic, and so do I. 

You might be amazed at the large 
number of highly mathematical jour- 
nals devoted entirely to Fuzzy 
Logic—mathematics for its own 
sake. My own research area is in 
feedback design for highly uncertain 
systems—linear, nonlinear, time-in- 
variant or time-varying, single and 
multiple input-output—with empha- 
sis on quantitative design. I have 
tried to judge F.L. by seeking a sig- 
nificantly uncertain system, show- 
ing a systematic F.L. design proce- 
dure for trying to achieve desired 
performance specifications. 

For example, consider a 4-by-4 mul- 
tiple-input multiple-output, highly 
uncertain, nonlinear, time-varying 
system with assigned performance 
tolerances. We have a systematic de- 
sign procedure that can handle prob- 
lems such as this. In fact, this par- 
ticular one can be done ina few hours 
without even using a computer. Any- 
how, after a few hours in the library 
(besides always being on the lookout 
for such), I was not able to find a 
single such F.L. example. This is the 
ease also for “H-infinity,” a highly 
mathematical so-called design pro- 
cedure for linear time-invariant 
feedback control problems. 

Fuzzy Logic, H-infinity, and neural 
networks and expert systems provide 
many opportunities for paper-pub- 
lishing and government grant solicita- 
tion. There is such a huge number of 
so-called researchers who are 
“driven” by the need to write papers! 
These are convenient vehicles for this 
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purpose. There is no concern for prac- 
ticality. For example, the [EEE 
Transactions on Automatic Control, 
gave their best practical paper award, 
a few years ago, to a paper authored 
by two professors from the prestig- 
ious CalTech, plus one visiting profes- 
sor from Sweden, and the design had 
no simulation whatsoever. 

When a colleague of mine simulated 
their design, he found it to be instable. 
He notified them. They claimed a mis- 
print, and gave him another design. 
He tried it and found it to be fantastic- 
ally underdamped and with four infi- 
nite-bandwidth, high-gain (72 dB) 
compensating amplifiers. And this de- 
sign theory is being extensively 
taught in graduate courses in the uni- 
versities! Most Professors of Feed- 
back Control in Electrical Engineer- 
ing Departments in the universities 
(it is somewhat better in Mechanical 
Engineering) know extremely little 
about practical control systems, and 
really do not care—so long as they get 
government grants. 7 
ISAAC HOROWITZ 
Boulder, Colo. 

Mr. Horowitz: On the many, many 
Fuzzy Logic papers filled with hype, I 
agree with you. But soon we will see 
GOOD FL. systems; more later. 
Meanwhile, every serious control en- 
gineer should study Mr. Horowitz's 
book “Quantitative Feedback Design 
Theory (QFT) Vol. 1°—I've bought a 
copy. Request a brochure from the 
author at (303) 499-5357 or e-mail: 
horowitz@schof.colorado.edu—RAP 


Dear Bob: 

I am enclosing an article from De- 
sign News that covers the new Whirl- 
pool fridge. It appears they are using 
Fuzzy Logic for adaptive defrost con- 
trol. I find this somewhat humorous as 
I have been working in the HVAC 
controls business for 10 years and we 
have always used adaptive PID con- 
trol in our designs. Does this mean we 
have been using Fuzzy Logic without 
even knowing it? I still think I could 
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make the Whirlpool defrost work bet- 
ter without Fuzzy Logic. I kind of 
agree with you—on a lot of the appli- 
cations, only the logic of their reason- 
ing is fuzzy. 

On the subject of The Audio Critic, 
I must disagree with their debunking 
of myths. I have been a high-end audio 
enthusiast for a long time and to claim 
that all amps of similar specs sound 
the same is absolutely false (The 
Audio Critic has claimed this for some 
time). What I have discovered is that 
most high-end amps, particularly vac- 
uum-tube amps, are much more sensi- 
tive to loading of the inputs and out- 
puts than mid-fi equipment. There- 
fore, the length and impedance of the 
cables you use to interconnect the 
equipment can have a profound effect 
on the sound. But to say that you can 
insert several different amps into the 
same system using the same cables 
and have them all sound the same (as- 
suming similar specs) is without foun- 
dation. Sounds good in theory, though. 

The so-called “holographic” imag- 
ing capabilities of high-end compo- 
nents (vacuum tubes in particular) 
are very real and I haven’t been able 
to duplicate the results with any 
mid-fi equipment. Maybe there is 
“magic in the tubes”. Anyway, I just 
thought I would throw in my own 
hobbyist observations for what they 
are worth. 

I have been building my own audio 
equipment for 22 years and I have a 
BEE from Georgia Tech (84). If you 
really share The Audio Critic’s views, 
don’t feel bad. I studied under W. Mar- 
shall Leach at Tech and he believes 
audio amps of similar specs sound the 
same, too. Maybe you just have to 
know what to listen for; until I heard 
the imaging magic of a system done 
right, I also was an unbeliever. 
SAMUEL E. JONES 
Systems Engineer 
Automated Logic 
Marietta, Georgia 

I don't recall saying that “audio 
amps of similar specs sound the 
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same.” I’m just a skeptic on all high- 
tech audio equipment. The only thing 
I'm an expert on is the splicing of 
speaker wires.—RAP 


Dear Mr. Pease: 

A few issues ago you wrote a com- 
ment about how “tube sound” could 
be implemented by including cir- 
cuitry to produce second-harmonic 
distortion in a transistor circuit that 
would otherwise produce relatively 
clean sound. 

I have been thinking about trying 
this, and I was hoping you might 
have a simple design you would like 
to share. Ideally, the distortion 
would be adjustable and would gen- 
erate only even harmonics. Ok, Bob, 
what kind of tricks do you have up 
your sleeve this time. 

JAY TS 

Director 

Metran Technology 
Tampa, Fla. 

Sorry, Jay, I don’t know the tricks 
of how to start with a clean solid-state 
amplifier and convert it to “the vac- 
uum-tube sound.” It’s not just the dis- 
tortion, it’s the soft damping and the 
clipping, too. Can any reader recom- 
mend some technical article on 
this?—RAP 


Dear Bob: 

Your article in the Feb. 7 issue on 
quality scored a bullseye! While in 
the U.S. Air Force, I was subjected 
to Deming’s philosophy. It was just 
plain common sense, nothing earth- 
shattering. 

Imagine what would happen if the 
“No Test” mentality is extended to 
other industries. Publishing compa- 
nies can get rid of editors because all 
of the writers’ work would be error- 
free. Computer software would never 
give erroneous results or fail to work. 
Some industries are not suited for 
Deming’s ideas. 

I was wondering if you could do an 
article on mean time between failure 
(MTBF). I recently saw a new disk 
drive advertised to have a MTBF of 
500,000 hours. That’s over 50 years. 
I’m interested in knowing how MTBF 
is determined for products. I don’t be- 
lieve that the 500,000 hours was deter- 
mined from direct testing. Keep up 
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the great work! 
MIKE SUTTON 
Santa Clara, Calif. 

You might ask the manufacturer 
how the MTBF was computed. Also, 
you can ask how the observed failure 
rate compared to the estimates when 
they ran life tests —RAP 


All for now. / Comments invited! 
RAP / Robert A. Pease / Engineer 


Address: 

Mail Stop D2597A 

National Semiconductor 
P.O. Box 58090 

Santa Clara, CA 95052-8090 


Burr-Brown 1994— 


Applications Seminar 





Learn—Solutions to problems in noise 
reduction, signal conditioning, isolation, 
sensor interfacing, digitizing, and more— 


all in an informative ALL-DAY 
Session. 


Presented by—Senior Design and 
Applications Engineers using inputs 
from our industry experts... 

Jerry Graeme and Jim Naylor. 


Receive—Seminar Notebook 

e New Product Guide * FREE Samples 
e Data Sheets * Engineering Pad 

e Spice & Filter Disks * EE Pocket 
Reference * Applications Handbook. 


Cost—$35.00 includes lunch and 
all materials. 


Locations: 


Anaheim, CA 
Atlanta, GA 
Austin, TX 
Boston, MA 
Chicago, IL 


12/06 
10/13 
11/16 
10/11 
11/14 
10/31 
10/17 
11/18 
11/03 
11/28 


Cleveland, OH 
Greenwich, CT 
Dallas, TX 
Detroit, MI 
Denver, CO 








Houston, TX 
_ Indianapolis, IN 
~ LaJolla, CA 
Long Island, NY 
_ Minneapolis, MN 
Montreal, CAN 
Newark, NJ 
Ottawa, CAN 
Philadelphia, PA 
Phoenix, AZ 





Sign Up Today—Call (800) 548-6132 to register—now! 
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11/17 
11/01 
12/05 
10/05 
11/04 
10/19 
10/06 
10/20 
10/07 
12/09 


Rochester, NY 
San Jose, CA 
Seattie, WA 
Tampa, FL 
Toronto, CAN 
Vancouver, B.C. 
Washington, D.C. 
Woodland Hills, CA 





BURR - BROWN® 


Burr-Brown Corp.  P.O.Box 11400 ¢ Tucson, AZ 85734 
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e Way in Surface 


BIPOLAR IC’S 
IN SURFACE MOUNT 


Operational Amplifiers 
Comparators 

Voltage Regulators 
Audio 

Video 

Communication 


Special Functions 


CMOS IC’S 
IN SURFACE MOU 


Operational Amplifiers 
omparators 
ower Sources 
uartz Crystal Oscillators 
/D & D/A Converters 
nalog Switches 
CD Display Drivers/ Controllers 
eal Time Clocks 
Radio/Communication 
Audio 





All New JRC BiPolar and CMOS IC's 
are available in Surface Mount and 
Thru-Hole Packages. 

















¥& Distributors wanted throughout the United States. 





For additional information or to request samples, please call NJR at (415) 961. -3901 or 
our Representative in your area. NUR Representatives are located throughout the USA and Canada. 





NJR CORPORATION 
A SUBSIDIARY OF NEW JAPAN RADIO COMPANY, LTD. 
340-B East Middlefield Rd. » Mountain View, CA 94043 


Telephone (415) 961-3901 : FAX (415) 969-1409 
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SET-TOP STANDARDS 


FRANK SCHWARTZ, MAINSTREAM CONTROL INC. 


= he VESA Open Set Top (VOST) work- 

" group is currently defining the stan- 
_ dards for the interactive digital set-top 
box, which is the hardware that con- 
trols the interface between the home 
television and the telephone and cable 
service providers. The open architec- 

a w ture defined by the group is based on a 
series Ear building blocks, with each block supporting a 
broad set of open options. The blocks are connected by a 
network that supports a digital transfer protocol and an 
optional analog signal. They can be standalone (in their 
own enclosure) or included in a TV, PC, or other device. 

The VOST group is striving to develop set-top hard- 
ware standards that make business sense as well as tech- 
nological sense. From a business standpoint, widely ac- 
cepted standards decrease market fragmen- 
tation, help stimulate industry growth, re- 
duce and/or redirect research and 
development costs, and assure manufactur- 
ers of wider market acceptance for their 
products. Standards will offer service provid- 
ers an increased number of hardware suppli- 
ers, since suppliers will have‘a consistent in- 
terface and base platform to build upon. 
From a technological perspective, VOST 
standards will supply a consistent interface, ¥ 
connector, and configuration method, as well as a Sane 
plate for features yet to be defined. The standards also 
will provide an upgrade path and allow for different price 
points and product differentiation. Both the TV- and PC- 
oriented viewpoints will be addressed as well. 

The VOST standards plan to include an equipment in- 
terface that’s consistent, regardless of the transmission 
medium. This consistency benefits service providers by 
reducing the installation and maintenance complexities 
and by providing transportable end-user equipment. 
VOST standards also will describe the placement and in- 
terconnection of security features, such as descram- 
bling, encryption, and decryption. 

Another facet of the VOST standards is its consistent 
hardware platform for software developers, widening 
their market and reducing cross-platform development 
issues and development costs. The group is working 
closely with set-top software standards organizations, 
such as the Digital Audio-Visual Council (DAVIC) and 
the Interactive Multimedia Association, to ensure that 
the hardware and software standards are compatible. 








End users will be able to select standard set-top devices 
from a host of vendors, with differing price points and 
features, that are interoperable and transportable. 

Currently, about 100 companies are participating in 
the standard generation. They include manufacturers of 
cable boxes, computers, connectors, consumer electron- 
ics, set-top boxes, and semiconductors; cable television, 
telephone, and telecommunications companies; and data- 
base, network, and operating-system vendors. 

The VOST organization includes three technical work- 
ing groups (TWGs): Platform Architecture, Liaison, and 
Marketing. The groups will spawn other TWGs as they 
define the requirements for the standards. 

The Platform Architecture TWG is accepting propos- 
als for the set-top box system architecture. Currently, 
the TWG is developing a prototype for evaluation by 
VOST participants. The architecture being 
defined includes a network interface unit, a 
subscriber routing-control unit, and a periph- 
eral-interface network that connects an au- 
dio-video interface unit, a game interface, a 
decompression unit, and other peripherals. 

The Liaison group interfaces with external 
standards organizations working on other as- 
pects of the set top. Such organizations in- 
clude the FCC, the IEEE (802 hybrid fiber and 
coaxial networks and P1394), EIA/NCTA 


(CEBus, AVBus, protocols), MPEG (I/II decompres- 


sion), IMA (protocols), DAVIC (video-on-demand), and 
the Mmultimedia Communications Forum (quality of 
service), among others. The Liaison group arranges 
member exchanges, standards data-gathering, tutorials, 
and other interorganizational activities. 

The Marketing workgroup handles the finalization of 
standards documents, white papers, press releases and 
tours, and other documents, and works with application 
developers and end users of the set-top box. 

The first version of the VOST standard, expected dur- 
ing the first quarter of next year, will be an architectural 
description of the set-top-box building blocks. Subse- 
quent revisions will describe the functional content of 
each building block, starting with the network interface 
unit, subscriber routing-control unit, peripheral-inter- 
face network, decompression unit, game interface, and 
audio-video interface unit. 

For more information on the VOST standard, contact 
the VESA office at (408) 435-0333, or Frank Schwartz, 
VOST committee chairman at (415) 321-1860. 
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OF our FastScan ATPG can handle a chip lke this, 
just imagine what it will do for your ASIC or IC. 


Like every other product manufactured by Motorola, the PowerPC 603" 
family of microprocessors is subject to the company’s rigorous Six Sigma 
quality program. 

So, not surprisingly, testability was a major issue with the PowerPC 603 
family. Nothing but the best would do. 

No small task in a chip with over 1.6 million transistors. How do you get 
maximum fault coverage to ensure quality, yet minimize your test vectors to 
boost productivity? 

Simple. You turn to Mentor Graphics’ FastScan” ATPG, the test pattern 
generation tool now used by IC and ASIC developers throughout the world. 
In the PowerPC 603, FastScan not only produced maximum fault coverage 
with minimum vectors, it did so within an extremely tight design schedule. 

In fact, it performed so well, Motorola has selected it as the ATPG tool of 
choice for the entire PowerPC 603 family project. 

Better yet, FastScan is just one of our standard-setting tools that deliver a 
full-chip test solution for virtually any IC or ASIC, large or small. 

Everything from boundary scan insertion at the VHDL level to full ATPG 
for non-, partial-, and full-scan designs to exhaustive fault coverage analysis. 

So put us to the test, the way the PowerPC 603 microprocessor did. 
Phone 1-800-547-3000, dept. 327 for more information on Mentor Graphics’ 
Full-Chip Test. Or E-mail us at: dft_mgc@mentorg.com. 





<> 


We mean business. 


PowerPC 603 and the PowerPC name and the PowerPC logotype are trademarks of International Business Machines Corporation, used under license therefrom. 
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Data-intensive applications are driving the need for 
— disk-system throughput. 


DOUGLAS 


FIELDS 


os ies 691 South Milpitas Blvd., Milpitas, CA 95035; (408) 945-8600. 


oday, graphical user inter- 

faces, multimedia applica- 

tions, and the rising popu- 
larity of networking have 
mounted unrelenting pressure 
on mass-storage subsystems. 
With such pressure comes de- 
mands for more capacity, faster 
access, and faster data-transfer 
speeds. In turn, these demands 
are putting pressure on the disk- 
buffer subsystem that stands be- 
tween the host and the disk. 

For current and future PCs to 
support the latest innovations in 
applications and networking, 
disk drives and controllers will 
require a more streamlined and 
faster data exchange. New host- 
to-disk subsystem interfaces are 
ramping up the performance at 
that end, and innovative disk ar- 
rays are providing faster data 
movement on and off the disks. 
The critical path is likely to be- 
come the buffer unless it, too, 
can be pushed to a higher band- 
width. 

Host automation and auto- 
mated data-flow techniques will 
improve overall disk subsystem 
performance. Wider data paths 
between the buffer controller 
and buffer memory can substan- 
tially increase buffer bandwidth. 
Ultimately, all of these tech- 
niques, plus the adoption of fast- 
er buffer-memory components, 
will have to be put in place to 
keep the flow high enough to 
support data-intensive applica- 
tions. 

Attaining the bandwidth re- 
quired by the industry can be ac- 
complished through faster host- 
disk subsystem interfaces, faster 
disks, a wider bus interface be- 
tween buffer RAM devices for 
use in the disk buffer, and more 
automated operations that de- 
mand less intervention by the 


1. A hard-disk subsys- 
tem combines three 
data-flow channels— 
the host interface, the 
buffer controller, and 
the disk interface. The 
buffer controller must 
accommodate the sum 
of the host and disk 
data rates to avoid a 
bottleneck. 





disk subsystem’s microproces- 
sor. 

With the increased use of 
multitasking operating systems, 
such as Microsoft’s upcoming 
Windows 4.0 and IBM’s OS/2, 
the buffer subsystem will need 
multiple active segments han- 
dling different, concurrent pro- 
cesses. Efficient multitasking 
support depends upon effective 
command queuing and minimal 
command overhead. 

Error detection and correc- 
tion approaches must address 
the fault-tolerant requirements 
of network servers and high-end 
PCs. Error-correction-code 
(ECC) methodologies must cor- 
rect large burst errors (of more 
than 100 bits at a time) and pro- 
vide sector ID correction. In ad- 
dition, systems will have to iden- 
tify corrupt synchronization 
bytes. And forthcoming disk 
systems must support large 
block transfers, larger than 16 
kbytes per request for example, 
as well as sector sizes up to 2 
kbytes. 








To better understand what 
will ultimately be required, it’s 
helpful to examine each factor 
that contributes to increased 
disk-system pressure. A page of 
text (60 columns by 40 rows) is 
represented by 19,200 bits. Buta 
typical 14-in. color video screen 
(640 by 480 pixels) containing a 
full-size, bit-mapped graphic 
image (at 8 bits per pixel) is de- 
scribed by nearly 2.5 million bits 
or 128 times more data. As a re- 
sult, applications such as image 
processing, and desktop pub- 
lishing, which use bit-mapped 
graphics, require much more 
storage capacity. In addition, 
when scrolling through a com- 
pound document, the data flow 
per page can easily overcome the 
disk subsystem’s data-transfer 
speed. 

A graphical user interface 
(GUI) such as Windows or OS/ 
2 requires more bandwidth to 
support its information format 
than a text-based operating sys- 
tem. Moreover, applications 
written to run on top of a GUI- 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Subsystem 





















































processor 










































































































































































































































































































































































































































































































































































ELECTRONIC DESIGN # COMPUTER R SYSTEMS SPECIAL EDITORIAL F FEATURE 2 SEPTEMBER 1 19, 1994 








based operating system also re- 
quire added bandwidth to ser- 
vice them. 

The bandwidth problem is 
further exacerbated by 
networked systems. Servers sup- 
porting I/O-intensive applica- 
tions and/or large groups of 
concurrent users must keep pace 
with demand for data. The situa- 
tion becomes even more drastic 
as multimedia-type applications 
are added to the network. 

By examining the changes in 
disk-drive product require- 
ments from 1993 to 1994, acom- 
pelling case can be made that 
buffer bandwidths of at least 35 
Mbytes/s is now required (see 
the table), and future systems 
will have to handle 70 Mbytes/s 
and more. 

Ideally, the relationship be- 
tween host computer and disk 
subsystem would involve mini- 
mal host intervention, and mini- 
mal latency between the data 
traveling from the host to the 
disk and the data actually being 
written to the disk. In the real 
world, though, some host com- 
puter overhead as well as some 
latency will exist. But both situ- 
ations can be mitigated. 

The block diagram of a disk 
subsystem reveals three transfer 
channels (Fig. 1). Data moves 
from the host system to the con- 
troller’s host interface block. At 
the same time, data travels from 
the buffer controller to the buff- 
er RAM and the disk-interface 
block. Eventually, the data gets 
passed to the drive. 

If the host-to-disk system in- 
terface is fast SCSI, then that 
channel must accommodate a 
data-transfer rate of 20 Mbytes/ 
s. Similarly, a drive capable of 
transferring 100 Mbits/s would 
need a channel that could han- 
dle 12.5 Mbytes/s. To keep the 
buffer controller from becoming 
a bottleneck, it’s minimum 
bandwidth would have to be 
32.5 Mbytes, the sum of the pre- 
vious two rates. 

Host-interface automation 
helps reduce the amount of host 
intervention. For example, a 
SCSI host adapter that mini- 
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One of the 
side effects of 
higher transfer 

rates is the 
propensity for 
more data er- 

rors. 





DISK-DRIVE REQUI 


mizes host involvement and 
speeds SCSI command execu- 


tion could help maintain higher 


transfer rates between the host 
and the disk drive. Features 
such as SCSI command chain- 
ing diminish host intervention 
by combining commands into 
command groups. 

The SCSI interface also will 
have automated hardware with 
low command overhead. Using 
RISC or low-cost sequencer 
technology offers designers both 
flexibility in firmware design 
and optimal disk-drive perfor- 
mance. An effectively designed 
automated interface lets the 
hard-disk controller quickly 
process SCSI commands with- 
out microprocessor interven- 
tion. 

Because the same disk drive 
will be used in various applica- 
tions, the automated interface 
should have a flexible command 
set. As a result, firmware engi- 
neers will be able to change the 
disk drive’s host-interface re- 
sponse. For I/O-intensive 
RAID applications, the firm- 
ware engineer could program 
the interface for multitasking 
and host control of the target in- 
terface. For multimedia applica- 
tions, the host interface could be 
reprogrammed for long block 
transfers with latency control 
and no host microprocessor in- 
tervention. 

Similarly, if the subsystem 
processor were involved less fre- 
quently with the host interface, 
buffer control, and disk-inter- 
face blocks, it could spend more 
time serving the disk and keep- 





ing the data flow at higher levels. 

Various approaches have 
been developed to automate 
data flow. These involve making 
the controller chip more intelli- 
gent so that the subsystem mi- 
croprocessor is called upon less 
frequently. One such approach 
is Adaptec’s Automatic Data 
Flow Management (ADFM). In 
essence, it automatically con- 
trols the flow of data between 
the host and the disk while re- 
quiring little or no involvement 
from the subsystem processor. 
Host and disk transfers are 
throttled automatically on a sec- 
tor-by-sector or block-by-block 
basis, depending upon the state 
of the buffer. And ADFM is a 
vehicle for automating concur- 
rent non-threaded functions, 
such as disk read-ahead and 
auto-write. 

In the ADFM approach, the 
buffer can be divided into con- 
currently operating functional 
segments, such as write, read, 
and auto-write. Using buffer 
counter transfer registers 
(BCTRs), the buffer controller 
can stay abreast of the number of 
data blocks entering or leaving 
the buffer, and automatically 
control the data flow to prevent 
underflow or overflow condi- 
tions (Fig. 2). This approach 
minimizes data-flow interven- 
tion by the subsystem micropro- 
cessor. 

The width of the bus between 
the buffer controller and the 
buffer RAM is a critical band- 
width element. Going from 8 to 
16 bits virtually doubles the 
buffer bandwidth, and moving 
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CHOCOLATE 
CHIPS 


{ Bites } 





FLASH 


CHIPS 





{ Bytes } 





CHOCOLATE 


CHIP MODULE 


{ Mega Bites } 


FLASH 
MODUL 


{ Megabytes } 





FLASH SIMMS = MEGABYTE FLEXIBILITY. 


Why Flash Modules? 


Chocolate or flash memory: either way, if you 





want it in big bytes, it’s easier and more effi- 
cient to go modular. When you design for flash 
modules, you stay flexible: you can easily con- 
figure, reconfigure, and upgrade. And since 
each module comes to you fully tested, it’s a 
true plug-and-play proposition. We'll program 
the memory at the factory if you like, or you 
can program it when you configure your sys- 
tem. And of course, you or your customer can 


program it (or reprogram it) in the field. 





Part Number Density Organization 
SM732A4000 16MB 
SM732A3000 12MB 
SM732A2000 8MB 
$M732C2000 8MB 
SM732C1000B 4MB 


SM732A1000 4MB 


4M x 32 
3M x 32 
2M x 32 
2M x 32 
IM x 32 
IM x 32 


SM732C512 2MB 
SM732A512 2MB 
SM732C2560A  1MB 
SM 732A2506 1MB 


All modules are SIMMs with 90/100/120 
ns access times. 


512K x 32 
512K x 32 
250K x 32 
250K x 32 





Why SMART Modular 
Technologies? 


Innovation: How about an on-board voltage 
converter that lets you use 12-volt flash memory 
in a 5-volt system—or an on-board power 
supervisor that prevents spurious writes during 
power-up and power-down? And experience: 
SMART makes more flash modules than any- 
one else in the world. That makes us easy to 
deal with on price (just ask), availability (now), 
quality (100% testing ensures it), and selection 


at left is just a small sample). We can 
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also design custom SIMMs for you. Just ask. 
You can get a complete selector guide by call- 
ing 1.800.655.SMART (1.800.655.7627). If you 
have technical questions, you can get answers 
by calling us at 1.800.536.1231, or by faxing 
510.623.1434. 


Flash Memory Modules. 











to 32 bits becomes another big 
jump. Meanwhile, the RAM de- 
vices themselves are being scru- 
tinized for incremental band- 
width increases. For example, 
enhanced data RAMs promise 
to significantly enhance speed. 
Coupled with a shift to a 32-bit 
bus width, the over-70-Mbyte/s 
buffer bandwidth requirements 
for next-generation drives are 
readily attainable. 

One of the side effects of high- 
er transfer rates is the propensity 
for more data errors. On-the-fly 
ECC will be hard-pressed to 
keep pace with the new, higher 
performance subsystems. It’s 
mandatory that ECC support 
disk areal densities of at least 1 
Gbyte/in.”. The higher bit den- 
sity will increase errors in read- 
ing sector IDs, and correction 
may have to support over 100 
bits for single- and multiple- 
burst errors. Generally speak- 
ing, few users, if any, would be 
willing to trade off data integrity 
for increased speed, certainly 
not after being accustomed to 
having both. 

Adaptec employs an ad- 
vanced 297-bit Reed-Solomon 
ECC system. As applied in the 
AIC-83XX disk-controller fam- 
ily, the ECC block generates 
check symbols for the data field 
during a write operation and 
generates the syndromes for the 
data and check fields during a 
read operation. It calculates er- 
ror locations and patterns, and 
handshakes with the buffer 
manager to perform the neces- 
sary corrections. In addition, 


the block performs on-the-fly er- 
ror correction so that if a sector 
is in error, it’s corrected even as 
the next sector is being read. 

To support a smaller over- 
head, the check field can be 
shortened from 33 to 12 check 
symbols in increments of three 
(i.e., 30, 27, 24, and so on). 
Shortening the check field re- 
duces the distance of the code 
and, therefore, its correction ca- 
pability. 

Errors longer than the guar- 
anteed detectable burst length 
can be caught, and in some 
cases, corrected. Lastly, hard- 
ware correction uses only four 
check symbols for each inter- 
leave. Increasing the number of 
symbols, however, won’t im- 
prove hardware correction or 
detection. 

To determine the minimum 
data block size, one must consid- 
er the time required to perform a 
worst-case hardware error cor- 
rection, such as a double error 
correction in all three inter- 
leaves. This, in turn, depends on 
the number of check symbols as 
well as the response time of the 
buffer manager in acknowledg- 
ing a correction. It also depends 
on the gap from the end of the 
data ECC check field to the start 
of the next field. In general, a 
minimum data block size of 180 
bytes is acceptable. But if the 
buffer memory bandwidth is so 
tight that correction can’t be 
completed before the end of the 
data field of the succeeding data 
block, a correction overrun will 
occur. 
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2. As part of the 
ADFM scheme, the 
buffer counter transfer 
registers (BCTRs) al- 
low the controller to 
throttle data flow 
without processor in- 
tervention. For exam- 
ple, when the host 
writes data to the 
disk, the BCTR is ini- 
tialized to a value that 
represents the number 
of blocks. Each block 
transfer increments or 
decrements the 
counter, depending on 
the direction of data 
flow. 





An ECC field can be applied 
to sector ID protection. With 
greater areal densities, there’s a 
greater possibility of getting a 
“sector ID not found” response. 
At best, it may require doing a 
retry or two; at worst, it means 
lost sector data. With ECC ca- 
pable of identifying a sector with 
up to six bit errors in the ID, the 
overall reliability increases sig- 
nificantly. Similarly, with in- 
creased areal density, there’s a 
greater chance of a missing syn- 
chronization byte. To that end, 
an error-tolerant sync-byte de- 
tection will help combat the 
problem. 

As these techniques, or others 
like them, are applied to future 
disk subsystems, other trends 
will emerge. There will be a 
move toward “headerless”’ disk 
storage, meaning that cylinder 
and track IDs will be eliminated. 
The result will be lower data 
overhead and more usable ca- 
pacity on the disk. There also 
will be support for blocks larger 
than 16 kbytes, which make use 
of ‘blocking factors” to match 
locations to physical sector re- 
quirements. Moreover, the cur- 
rent 512-byte sector size will 
grow to 1 and 2 kbytes. Win- 
dows NT, for example, can work 
with 1-kbyte sectors, and some 
variations of Unix can handle 2 
kbytes. 


Thanks to Ken Chyang, Kul- 
dip Shodhan, Rod Kirk, and 
John Eagle, who contributed to 
this article. 

Douglas Fields, a product 
manager for SCSI and serial I/O 
products at Adaptec, holds a BA 
in engineering from Purdue Uni- 
versity, a masters degree in engi- 
neering from the University of 
Utah, and an MBA from the 
University of California at 
Berkeley. 


HOW VALUABLE? 
HIGHLY 


CIRCLE 540 
CIRCLE 541 
CIRCLE 542 


MODERATELY 
SLIGHTLY 
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When you need 
real-time code. 


a picture is worth 


a thousand lines. 


Fuel Control 


ith the SIMULINK 
Real-Time Workshop, you can 
automatically generate many 
thousands of lines of C code 
from your block diagrams with 


the push of a button. 


Real-Time Workshop’s open 
architecture provides a 
development environment that 
enables you to rapidly 
implement and test your 
designs on your real-time 


hardware. 





When combined with support files and device 
drivers, the generated code can run on a wide 
range of target hardware. 


141.01 





B[O] = P[6] * x[O] + 
P[7] * x[1]5 
B[1] P[8] * x[QO] + 
P[9] * x[1]5 


/* Gain block: Boost (Kc) 
B[2] = P[10] * B[0]; 


B[S] = P[10] * B[1]; 


/* Saturation block: +/- 
if (B[O] < P[11]) 
B[4] = P[11]; 
else if (B[O] > P[12]) 
2 ne 
else 





The Real-Time Workshop lets you create designs 


with SIMULINK blocks and move directly to 


hardware-in-the-loop testing — within minutes. 


From block diagram to C code 


You start by creating a 
continuous, discrete-time or 
hybrid model of your system in 
SIMULINK. Then you generate 





highly optimized, target 
independent C code that runs on 
virtually any floating point 


hardware. 


Turnkey support 
Device drivers provide 
out-of-the-box operation on 
supported hardware as well as all 
the information you need to run 
on hardware you select. 
Documented examples and 
device driver source code are 
included for: 
¢ dSPACE DSP boards 
¢ VxWorks real-time operating 
system with VME hardware 
¢ PCs using commercially 
available I/O boards 
Additional dSPACE software 
products provide complete rapid 
prototyping, including data 
monitoring and acquisition. With 
VxWorks, StethoScope provides 


data monitoring and acquisition. 


Target your hardware 
Real-Time Workshop goes 
beyond generating C code. Its 
real-time framework API provides 
an extensible build environment 
based on customizable makefiles. 
This enables you to use custom 
device drivers and to specify 


compiler and linker options. 
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SIMULINK 





Real-Time Workshop™ 


The Ultimate Technical 
Computing Environment™ 
MATLAB and SIMULINK 
seamlessly integrate computation, 
visualization, modeling and 
simulation on PCs, Macintosh, 


and UNIX workstations. 


Powerful, versatile toolboxes 
MATLAB Toolboxes provide 
specialized solutions for specific 
applications including: 
¢ Nonlinear Control Design 
¢ Control System Design 
¢ Robust Control 
¢ u-Analysis and Synthesis 
© Optimization 
¢ Signal Processing 
¢ Neural Network 
¢ Model Predictive Control 
¢ Frequency Domain 
System Identification 


¢ Higher-Order Spectral 
Analysis 


¢ SIMULINK Accelerator 


Call today: 
508-653-1415 


The 


MATH 
WORKS 


2c > 


24 Prime Park Way, Natick, MA 01760-1500 
Tel: 508/653-1415 Fax: 508/653-6284 
Email: info@mathworks.com 
Mosaic -- http://www.mathworks.com 


The MathWorks is represented in the following countries: 
Australia: +61-2-922-6311 © Brazil: +55-11-816-3144 
France: +33-1-45-34-23-91 © Germany: +49-241-26041 
India: +91-80-2-260-260 © Israel: +972-3-561-5151 
Italy: +39-11-24-85-332 © Japan: +81-3-5978-5410 
Portugal: +34-3-415-49-04 © Scandinavia: +46-8-15-30-22 
Spain: +34-3-415-49-04 © South Korea: +82-2-517-1257 
Switzerland: +41-31-998-44-11 © Toiwon: +886-2-501-8787 
For Belgium, Luxembourg, The Netherlands, United Kingdom 
and Republic of Ireland call Combridge Control, Ltd: +44-223-423- 
200 or Rapid Data, Lid: +44-903-821-266 


MATLAB and SIMULINK are registered trademarks of 
The MathWorks, Inc. Real-Time Workshop is a trademark 
of The MathWorks. 
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Anovel frame-buffer memory called the 3D RAM, developed by Mit- 
subishi Electronics America, Sunnyvale, Calif., accelerates the perfor- 
mance of 3D graphics rendering by incorporating an ALU to speed up Z- 
buffer rendering. Overall, the chip can render 1.8 million 100-pixel trian- 
gles/s. In comparison, a system based on 2-Mbit video RAMs can only gen- 
erate 210,000 triangles/s. Each 3D RAM contains about 10 Mbits, and 
supports a 1280-by-1024-pixel by 8-bit image. With 12 chips, a full 1280-by- 
1024-by-96-bit (double-buffered with Z) image can be supported, making it 
possible for the subsystem to deliver real-time, photorealistic images or 
virtual reality. Developed jointly with Sun Microsystems, Mountain View, 
Calif., the memory is internally organized as a 10-Mbit DRAM array con- 
nected to a 2048-pixel buffer through a 256-bit global bus. The DRAM ar- 
ray is further organized as four independent 2.5-Mbit DRAM banks, with 
each pair of banks sharing a 640-bit-wide serial-access memory that serves 
as a video buffer. The buffer is linked to the pixel ALU through 82-bit read 
and write ports that operate concurrently with the DRAM array on the 
internal bus, achieving a 76-Hz refresh rate. The ALU has four 8-bit ras- 
ter-operation units, four 8-bit blend units, one 32-bit match comparator, 
and a 32-bit magnitude comparator. Internal data movements over the 
wide on-chip buses allow data to be moved from the DRAM banks to the 
pixel buffer at 1.6 Gbytes/s. Samples of the chip, housed in a 128-lead 
PQFP, will be available next quarter, with production expected in the first 
quarter of 1995. Sample quantities will sell for about $115 in the 15-ns buff- 
er-cycle-time speed grade. Contact Mitsubishi at (408) 730-5900. 

A highly integrated motherboard support solution for portable x86 
systems can be found in the Diana three-chip from set VIA Technologies, 
Fremont, Calif. The set operates from 3.3 or 5 V and merges power-man- 
agement, PCMCIA, and five previously discrete peripheral functions. One 
chip (VT82C425MV) provides base-motherboard logic functions; another 
(VT83C465) provides a full PCMCIA socket controller; and the third chip 
(VT82C406MV) includes the clock generator, a keyboard controller, a real- 
time clock, and glue logic. The 82C425 also provides a VL-Bus interface for 
high-performance I/O expansion, and has a sophisticated power-manage- 
ment unit and a local-bus IDE disk-drive controller. The VT82C465 pro- 
vides a full implementation of the 2.0 release of the PCMCIA/JEIDA 4.1 
card-sockets standard, and will support the ATA pin definition when used 
to communicate with an IDE PCMCIA hard-disk drive. An optional com- 
panion chip, the VT82C505, bridges the VL-Bus to the PCI bus. In large 
quantities, the Diana chip set will sell for about $20. Contact Dick Renne at 
(415) 683-3316. 

A single-chip controller designed by Fujitsu Microelectronics, San 
Jose, Calif., allows designers to build ISA add-in cards that can be auto- 
matically configured by host-resident software. The MB86701 plug-and- 
play ISA controller conforms to the Intel/Microsoft PnP series of stan- 
dards (version 1.0a) released in May (the more complete set of PnP stan- 
dards are expected by mid-1995). It eliminates all manual hardware and 
software tweaking. One interesting feature is the chip’s ability to map any 
access to a user-defined address on the logical device side. Consequently, 
the driver software can use memory-reference instructions to access a 
fixed-address register on the card, which in turn can speed up data trans- 
fers. To perform its job, the MB86701 communicates to a local serial EE- 
PROM. The EEPROM maintains the card’s resource-requirement data 
and other user-defined information such as Ethernet ID. The controller 
maintains configuration data for two interrupt requests, two DMA chan- 
nels, two I/O chip selects, and two memory chip selects. Also included is a 
4-bit I/O port that permits each pin to be used as an input or an output. 
Samples of the chip are available immediately. In lots of 10,000, the chip 
sells for $5.95 each. Contact Alex Goldberger at (408) 922-9000. 
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VW SCSI HOST ADAPTER 
BOOSTS PERFORMANCE 

The speed at which disk drives and 
other peripherals deliver data can be 
doubled using the ABP842 SCSI host 
adapter. Designed to work with sys- 
tems running such high-perfor- 
mance operating systems as Win- 
dows 4.0 and NT, NetWare, and 
Unix, the adapter can process up to 








ultan ta 
in its local memory. Existing adapt- 
ers employ the system’s local memo- 
ry when processing more than four 
simultaneous requests. The ABP842 
comes bundled with software that 
simplifies the installation configura- 
tion process. The adapter contains a 
SCSI ribbon cable and manuals. 
Available now, it costs $379. 

AdvanSys Inc. 

1150 Ringwood Ct. 

San Jose, CA 95131 

(408) 383-9400 

> CIRCLE 640 


‘Vv PowerPC ADDS 

MUSCLE TO SYSTEMS 
The PowerPC 601 CPU forms the 
processing element that’s built 
around the TPC-5510 platform. The 
system can handle either a 66- or 80- 
MHz chip in one of two form factors. 
The baby AT version includes a CPU 
upgrade or secondary-cache socket, 
three PCI slots, and five ISA slots. 
The Western Digital form factor 
board is similar but contains just two 
PCI slots and two ISA slots. Operat- 
ing systems that are supported in- 
clude System 7, AIX, OS/2, DOS, 
NetWare, PowerOpen, Solaris, Tali- 
gent, Windows, and Windows NT. 
Volume production of the TPC-5510 
should start in the fourth quarter. 
Systems based on PowerPC 603 and 
604 microprocessors should be avail- 
able in the first quarter of next year. 

Tatung Co. 

2850 El Presidio St. 

Long Beach, CA 90810 

(310) 637-2105 

> CIRCLE 641 
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You Need | 
Tree City USA 


ij 
CC trees add the soft touch of nature iH 
to our busy lives. They cool our 
cities, fight pollution, conserve energy, 
give wildlife a home, and make our 
neighborhoods more liveable. i 
The trees on city property, along [ 
streets and in parks, are an essential part 
of the urban forest. To keep these trees | | ee 
healthy and abundant, your town | i a ORE ‘ 
needs an organized program for | ey, oye ae Cl 
their care...an annual action 
plan to plant and prune the 
city’s trees, and to main- 
tain their health. 
You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 
Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska is | ae 
City, NE 68410. jig | aoe 
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iF IT SHAKES 


RATTLES OR ROLLS 


WHY STOP IT? &o! IPRESSES CLIP-ON TO SURFACE MOUNT 
Embedded systems don’t just sit TR ANSFERS Orion’s 8800 1s the only emulator that 
there—they do something, And when provides Clip-On Emulation”. This patent- 
pending probing technique allows you to clip- 

Pi ACE & on to the growing number of designs using surface 
| | mount processors. And unlike other systems, Orion’s 
That’s why Orion’s model 8800 provides non-stop | | } | 

re , Clip-On Emulation doesn’t require special processor 
analysis. With the 8800 you can set, reset, and refine 


PRINTS emulation modes. 








you're debugging them, often the last thing 


you want to do is stop the action. 











triggers and view 
} multiple real-time = FIROPS —acceterare your veveropment 
g traces on-the-tly, chines Orion’s proven real-time development tools keep both you and 
m without stopping or SWA your projects moving in the right direction. So if you want to get 






affecting your target. ay there faster, call right away. 
No breakpoints, no hidden wait states. Just true target system 
SPLITS § 800-729-7700 
BAKES 
CUTS 


timing and behavior. So you can find out what’s really going on 


Of course, when you do want to stop the 






action, the 8800 delivers with precise 


68307 G8306 68302 
GBECOOO G8Httt 


80C196KB/KC/KD/KR/KQ/NT/HP 
es §——C19810/11/12/14/20 
<= ~—nne 18 1180 780 784ct5 


hardware and software breakpoints. 
Together with your choice of popular 
source-level debug environments, you get 
the control and visibility you're looking 
for. 











© 1994 Orion Instruments, Inc, 1376 Borregas Ave. Sunnyvale, CA. 94086 Tel: 408-747-0440 Fax 408-747-0688 All rights reserved. 
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V PCMCIA FLASH FILE 
SYSTEM GETS UPGRADE 

Based on the PCMCIA flash transi- 
tion-layer (FTL) standard, Version 
3.2 of the TrueF FS is a fully-compli- 
ant FTL flash file system needed to 
implement a PCMCIA architecture. 
TrueFFS has been tested with most 
versions of PCMCIA software to en- 
sure compatibility in plug-and-play 
applications. The software occupies 
about 23 kbytes to handle the cur- 
rent crop of flash memory cards. 
TrueFFS enables read speeds in ex- 
cess of 2 Mbytes/s and write speeds 
near the theoretical limit of flash 
components. Write speeds aren’t af- 
fected by file fragmentation that oc- 
curs after extensive usage of a flash 
card. An automatic-wear-leveling 
feature transparently distributes 
the data evenly throughout the card 
to increase the card’s life. Available 
now, version 3.2 of TrueFF'S is avail- 
able for $295. 

M-Systems Flash Disk Pioneers 

4655 Old Ironsides Dr., Suite 200 

Santa Clara, CA 95054 

(408) 654-5820 

> CIRCLE 642 


VW STD 32 ENCLOSURE 
HOLDS TWO ISA CARDS 

Two ISA slots have been added to the 
18 or 21 STD 82 slots in the ZT 211 se- 
ries of enclosures. As a result, STD 
32 systems can employ PC I/O cards 
that aren’t available in the STD 32 
form factor. Those ISA cards oper- 
ate transparently within the STD 382 





system as if they were STD-based I/ 
O cards. The enclosures also come 
with removable ac and de power-sup- 
ply modules, forced-air cooling, and 
configurations for table-, wall-, and 
rack-mounting. The two ISA slots 
are located at the rear of the card 
cage in a protected enclosure. The 
STD backplane supports 8-, 16-, and 


32-bit data transfers, while the ISA 
backplane can handle 8- and 16-bit 
transfers. The ZT 211 series is de- 
signed to withstand the shock and vi- 
bration levels associated with indus- 
trial environments. Available now, 
prices start at $1100. 

Ziatech Corp. 

1050 Southwood Dr. . 

San Luis Obispo, CA 93401 

(805) 541-5088 

> CIRCLE 643 


Vv PCMCIA DRIVE HAS 340 

MBYTES COMPRESSED 
As the availability of PCMCIA slots 
increases, the demand for peripher- 
als to fill those slots also is growing. 
Mass storage is one area in particu- 
lar where advances are coming. For 
example, the More MB drive holds 
171 Mbytes of data ina Type III form 
factor. With compression, which 
comes bundled with the drive, the ca- 
pacity jumps to 340 Mbytes. Users 
have the option of disabling the 
Stacker Anywhere compression 
software. With a proprietary shock- 
sensor technology, the drive can 
withstand 200 G of shock during op- 
eration and 900 G of non-operating 
shock. Within its protective case, 
which is used when the drive is car- 
ried external to the system, it can 
withstand 1200 G. In addition, be- 
cause the drive is sealed and filled 
with nitrogen, it’s not susceptible to 
problems when used in harsh envi- 
ronments or at high altitudes. Avail- 
able now, the More MB drive sells for 
$099. 

MiniStor Peripherals Corp. 

2801 Orchard Pkwy. 

San Jose, CA 95134 

(408) 943-0165 

> CIRCLE 644 


‘v COLOR LASER PRINTER 
OFFERS HIGH RESOLUTION 
Created for networked office work- 
groups, the 4900 color laser printer is 
designed with a quad-dot technology 
that prints up to 1200 by 300 dots/in. 
It can be connected to either PC or 
Macintosh networks. The printer is 
powered by a 25-MHz AMD 29030 
RISC CPU with up to 48 Mbytes of 
RAM. The high resolution eliminates 
visibly coarse dot structures when 
reproducing half tones. The printer’s 
engines, manufactured by Hitachi, 
print 3 pages/min. in full color, 6 








SETS eS 


pages/min. with two colors, and 12 
pages/min. in black and white. The 
printer can be controlled from the 
desktop through software. Users 
can check their job status, download 
fonts, and check the condition of con- 
sumables and maintenance items. It 
also offers automatic page-descrip- 
tion language (PDL) sensing and 
switching, which eliminates the need 
for user reconfiguration. PostScript 
drivers are supplied for Macintosh 
System 7 Plus, Windows 3.1, and 
some DOS applications. Available 
now, the 4900 color laser printer 
should sell for under $8000. 

Xerox Corp. 

80 Linden Oaks 

Rochester, NY 14625 

(706) 264-5715 

> CIRCLE 645 


VW DEVELOPMENT PLATFORMS 
WORK WITH DSP56166 

Two new development products sup- 
port Motorola’s 16-bit digital signal 
processors—the DS-56166 applica- 
tion-development system and the 
CC-561xx OnCE command convert- 
er. The former is specifically de- 
signed for speech-processing appli- 





cations. The platform-independent 
system can be controlled by any com- 
puter equipped with an RS-232 inter- 
face and communicates at speeds up 
to 38.4 kbits/s. It sells for $695. The 
CC-561xx converts RS-232 com- 
mands from the controlling PC to a 
format that’s compatible with the 
Motorola OnCE interface for on-chip 
emulation. As a result, it supplies an 
emulation capability for prototype 
products containing a DSP56166. 
The converter, priced at $335, in- 
cludes a software development shell 
that’s compatible with most PCs and 
workstations. 

The Accolade Group Ltd. 

1695 Sherwood Rd. 

Mighland Park, IL 60035 

(708) 831-3009 

> CIRCLE 646 
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Vv 50-MHz CPU BOARD 





FITS STD 32 SPEC 
Designed to be compliant with the 






STD 32 specification, the VL-486-2 
CPU board is a DOS-compatible sin- 
gle-board computer. Based on a 50- 
MHz 486 microprocessor, the board 
maintains backward compatibility 
with standard STD 80 boards. It 
holds up to 4 Mbytes of RAM, and 
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Runs Your Target Fast, 
So You Make Your 
Market Window First. 


At 25 MHz, the CheckMate II" emulator 
is the fastest full-featured system for the 
80C186 and 80C188 families. With all the 
features ever wanted in an emulator, it fits 
between two fingers. And at $7,000, each 
design team member can have one - elimin- 
ating the emulator as the lab bottleneck. 


Whether using Paradigm/DEBUG™ or reducing download time to seconds, the 
CheckMate II™ emulator is the most efficient. Plus, CheckMate Systems™ offers 
superior customer support. Be first to your market window. Call us at 
206-869-7211 or fax your business card to 206-861-3647. 


| CheckMate Systems™ 


CheckMate Systems, P.O. Box 3361, 8581 154th Ave. N.E.,Redmond, Washington 98052 
Europe: UK 44-0272-860400 Germany 49-08131-25083 France (33)1-3054-2222 





supports 512 kbytes of flash memory 
or EPROM. I/O is handled through a 
parallel port, two serial ports, an 
IDE interface, a floppy-disk inter- 
face, and front-panel DMA and inter- 
rupt connectors. The VL-486-2 can 
operate as a part of a multiprocess- 
ing system, with direct connection to 
up to seven other processors. Two 
development packages are available 
to help create high-performance con- 
trol systems. A DOS-based package 
can be used as both a development 
and target system, and a non-DOS 
package can produce ROM-based 
target systems written in Turbo C or 
C++. Available now, the VL-486-2 is 
priced at $1195. Significant dis- 
counts apply for quantity purchases. 

VersaLogic Corp. 

3888 Stewart Rd. 

Eugene, OR 97402 

(800) 824-8163 

> CIRCLE 647 


WY QIC TAPE STORES 680 
MBYTES COMPRESSED 


Using data compression, up to 680 
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Mbytes of data can be stored on one 
extended-length cartridge. The 
Tape510 tape drive, which is based on 
the QIC 3010 standard, also reads 
QIC-40, 80, and Irwin formatted car- 
tridges. 

The 1-in. high unit is built with a 
beltless architecture. By reducing 
the number of moving components in 
the drive, it runs cooler, quieter, and 
more reliably. The magneto-resistive 
thin-film heads support data-trans- 
fer rates up to 9.5 Mbytes/min. Both 
internal and external models are of- 
fered. The external minicartridge 
drive interfaces with the host plat- 
form through the parallel port. Hach 
unit ships with the company’s propri- 
etary DOS-based backup software; 
an OS/2 version also is available. The 
internal Tape510 is priced at $399, 
while the external model sells for 
$599. 

Iomega Corp. 
1821 W. 4000S. 
Roy, UT &4067 
(801) 778-1000 

> CIRCLE 648 








We Also Support 
The Intel® 80C 196 Family 
and The NEC* V25. 
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SPOT THE MOST ELusIvE 80C186 
BUGS FAST WITH CODETAP-XA. 





CodeTAP-XA uses Intel® bond-out technology to give you a better view of 
what's going on inside your ‘186 processor. So you can find and eliminate bugs faster. 


Speed up debugging 80C186-based products with our patented CodeTAP-XA 
emulator. It takes advantage of Intel-licensed 80C186 bond-out technology to trace code 
execution in real-time at full speed. You get an accurate picture of what's going on inside 
the processor, instead of the synthesized signals other emulators provide. Affordably 
priced and small enough to fit in your shirt pocket, Code TAP-XA is a full-function emu- 


lator designed to solve your most elusive troubleshooting problems. % Paradigm source 





level debugger is fine-tuned for Code TAP-XA * Allows complex event triggering 
¢@ Provides code performance analysis @ Includes trace and overlay memory 
2@ Toll-free customer support *® Call or e-mail us and ask about borrowing a 
CodeTAP-XA to evaluate, so you can start spotting those hard-to-find bugs 
in nothing flat. 





Also check out our support for Intel’: 


ti Applied Microsystems Corporation 


E-mail: info@amc.com 


Ask Us How to Get Your Free Evaluation Unit. Call 1-8 OO -426-39925. 








© 1994 Applied Microsystems Corp. 
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SYSTEM DESIGN PRODUCTS 


VW VECTOR SIGNAL PROCESSOR 





HOLDS i960 AND DUAL i860s 
The VSP-1is a VMEbus vector signal 
processor for high-performance mili- 
tary, rugged, and commercial off- 
the-shelf applications. The board em- 






ploys a modular design that couples 
dual i860 processors with an 1960, 
plus up to 16 Mbytes of DRAM, to 
maximize throughput. Consequent- 
ly, up to 160 MFLOPS of sustained 
throughput is available in a single- 
slot form factor. Separate data paths 
are maintained between memory 
and the two i860s. A three-by-two 
matrix ASIC crossbar switch sup- 
plies interconnectivity for concur- 
rent high-speed memory access at up 


to 160 Mbytes/s. The i960 creates a 
separate processing subsystem with 
SRAM, flash EPROM, and EE- 
PROM to handle all communications 
and data transfers over the VME- 
bus. It also schedules the signal-pro- 
cessing tasks and the dissemination 
of data to other VSP-1 boards. A 82- 
bit multiplexed address and data 
connection can be used to transfer 
large blocks of raw data from exter- 
nal sensors. In addition, input data 
can be shared among multiple 
boards. Support for real-time operat- 
ing systems is available. Prices for 
the VSP-1 start at $23,530. 

Radstone Technology Corp. 

50 Craig Fd. 

Montvale, NJ 07645 

(800) 368-2738 

or (201) 891-2899 

> CIRCLE 649 


VW EXPANSION CENTER 

OFFERS 19 SBUS SLOTS 
Called an SBus expansion center, the 
SEC1000 is an enclosure that’s con- 
figured as a stackable system based 


sci ll Connector 


aa 


_ UpTo 16 MB Dram 


Upto 3MB 
Bootable Flash Drive 


IDE Connector ~~ | 
___PC-104 Connector 





on a SuperSparce 10 board, multi-gi- 
gabyte RAID drives, and a hot-swap- 
pable, redundant, load-sharing pow- 
er supply. If one power supply fails, 
another immediately takes over. The 
12-by-20-by-12-in. enclosure is suited 
for I/O-intensive applications such 
as factory control and automation, in 
which SBus slots are in demand. It 
holds one system board and three 
SBus expansion boards for a total of 
19 available SBus slots. Prices start 
at $9995. 

Integrix Inc. 

1200 Lawrence Dr., Suite 150 

Newbury Park, CA 91320 

(800) 300-8288 
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__ Flat Panel Co 








Some Can. 


No one likes delays. System engineers especially. 

That's why we invented a logic switch so fast it 
‘disappears’ in your system. Its 250 ps propagation 
delay is at least 10 times faster than standard logic 
devices. So you can say good-bye to logic-induced 
performance penalties for good. 

This high-end technology has swiftly grown into 
our QuickSwitch® product family. Offering pin-for- 
pin replacements for bus switches, high-speed buffers 
and transceivers, and mux/demux devices. 

QuickSwitch products deliver delay-free 5V-to-3V 
signal conversion making them ideal for emerging 











Pentium-based 
PCs as well as 
laptops and PDAs. They also have the hot-plug (live 
insertion) capability plus a low 5-ohm "On" resistance. 
They add no power dissipation, no ground bounce, 
and require no directional control. 

QuickSwitch devices come in SOIC, QSOP, and now 
QVSOP™ as well as standard DIP packages. Call today 
for the popular QuickSwitch Product Handbook chock full 
of innovative, customer-inspired applications. 1-800- 
609-3669. Or Fax 408/496-0773. 

Avoid delay. We did. 











Quality Semiconductor, Inc. 


QuickSwitch is a registered trademark of Quality Semiconductor, Inc. Q and QVSOP are trademarks of Quality Semiconductor, Inc. 
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W VIDEO ACCELERATOR 





CONNECTS TO PCI SLOT 
By plugging a graphics add-in board 
into a PCI slot, performance of that 
peripheral can be improved. That’s 
the case with the Horizon+PCI GUI 
accelerator, which is based on the 
Cirrus Logic GD5430 video control- 
ler/accelerator chip. The board inte- 
grates an internal digital-to-analog 
converter with 1 Mbyte of DRAM to 
realize the high level of perfor- 
mance, but without the high cost. 
Hence, the Horizon+PCI board is 
suitable for such applications as mul- 
timedia, 3D rendering, games, and 
presentation packages. Bottlenecks 
are eliminated because the GUI chip 
connects directly to the PCI bus. 
Among the other features are 
BitBLTs, pattern fills, linear ad- 
dressing, a hardware cursor, and col- 
or expansion. Software drivers are 
included for Windows, OS/2, Lotus 
1-2-3, Microsoft Word, WordPerfect, 
and AutoCAD. A built-in VESA-com- 
patible feature connector permits 
the use of other add-in boards, such 









as video-overlay boards and video- 
capture boards. The Horizon+PCl 
card costs $149 and is available im- 
mediately. | 

STB Systems Inc. 

1651 North Glenville 

Richardson, TX 75081 

(214) 234-8750 

> CIRCLE 651 


W PCMCIA CARDS 

PLUG INTO DESKTOPS 
As PCMCIA slots and peripherals 
become more popular, users are 





looking for ways to connect those 
peripherals to their desktop sys- 
tems. An upgraded internal and ex- 


B BLILEY CRYSTAL OSCILLATORS 
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Power <1. 6 watts @ OC. 


ternal desktop line of PCMCIA card 
reader/writers is available from Da- 
tabook Inc. The internal model con- 
nects to the ISA bus, while the exter- 
nal unit plugs into the PC’s printer 
port. A pass-through connector lets 
users plug in a printer in addition to 
the external drive. The internal mod- 
el contains one to four Type II slots 
and can handle any PCMCIA-com- 
patible I/O or mass-storage device. 
As a result, a Type III card can be 
plugged in atthe same time asa Type 
II device. The external drive holds 
one Type I, II, or III card. Both 
drives come bundled with the compa- 
ny’s CardTalk software, which sup- 
plies the broad card support and 
data-transfer compatibility. The 
software also comes with a user in- 
terface that gives access to some ad- 
vanced features. Both versions of 
the drive are available now. 

Databook Inc. 

112 Prospect St. 

Ithaca, NY 14850 

(607) 277-4817 
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“A great time to introduce a new luxury 
cruise line. The economy was in a slump, and the 
competition was on the rise. 


“Increasing our 
ad budget was 
So successful, 
our agency 
recommended 
we cut it” 


oe es you | 
smell the saltwater. 














probably because 
| nobodymadet — 
| -worthyour while. 


CIE USO 
allow you toda - 
ee 


€ 


ure, you could awd 


wie and hide. 
Bob wou ir 


Al Wallack, Sr. VP Marketing, Celebrity Cruises, 


after returning from having his hearing checked. 





We told our new 
advertising agency we have 
to go in with all guns 
blazing. And gave them the 
extra money to do it. 

They recommended a 
three phase campaign. 
Phase 1. Full page 
newspaper. One ad a week 
for 24 weeks and one-third 
pages in the travel section. 
Phase 2, radio. Then 3, 
television to sweep up one 
season and sow the seeds 
for the next. 

To make a long story 
Short, two-thirds into the 
newspaper phase, 
Celebrity ships were just 
about full to the end of the 
season. With so little left to 
Sell, we all agreed to hold 
the radio and TV and save 
the remainder of the 
budget. 

In roughly two years 
Celebrity became the 
number one cruise line from 
New York to Bermuda. 

We've just added 
another new luxury ship and 


we're anxious to fill it. So once again we've upped 
our budget. So far, our agency hasn't tried to talk 


Us out of it.” 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 


a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. 


This advertisement prepared by Korey, Kay & Partners, New York. 
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UPCOMING MEETINGS 


OCTOBER 


Ist International Conference on 
Flex Circuits (FLEXCON ’94), Oct. 
12-14. Sunnyvale Hilton, Sunnyvale, 
CA. Contact Subash Khadpe at (610) 
799-0419; fax (610) 799-0519. 


Singapore Informatics 794, Oct. 13- 
16. Singapore World Trade Center, 
Singapore. Contact Ellen Wong, 
Commerce Tours International, Inc., 
870 Market St., Suite 920, San Fran- 
cisco, CA 94102; (415) 483-3072; fax 
(415) 433-2820. 


2nd ACM International Confer- 
ence on Multimedia (ACM Multi- 
media 94), Oct. 15-20. Hyatt at Em- 
barcadero, San Francisco, CA. Con- 
tact John Limb, Hewlett-Packard 
Co., 1501 Page Mill Rd., M/S IU-19, 
Palo Alto, CA 94304; (415) 857-2255; 
E-mail: jol @ hp|.hp.com. 


1994 GaAs RED Workshop, Oct. 16. 
Wyndam Franklin Hotel, Philadel- 
phia, PA. Contact William J. Roesch, 
TriQuint Semiconductor, (503) 644- 
3535, ext. 273. 


1994 Wireless Circuits, Intercon- 
nection, and Assembly Workshop, 
Oct. 16-19. Paradise Valley, AZ. Con- 
tact Sharon Aspden, conference co- 
ordinator, Rogers Corp., 100 8. Roo- 
sevelt Ave., Chandler, AZ 85226; 
(602) 961-1882; fax (602) 961-4533. 


1994 IEEE GaAs IC Symposium, 
Oct. 16-19. Wyndham Franklin Plaza 
Hotel, Philadelphia, PA. Contact 
Donald C. D’Avanzo, Hewlett-Pack- 
ard Co., 1412 Fountaingrove Pkwy., 
Santa Rosa, CA 95408; (707) 577-2644; 
fax (707) 577-2036. 


1994 1st International Conference 
on Materials for Microelectronics, 
Oct. 17-19. Hotel Feria Palace, Bar- 
celona, Spain. Contact Juliet A. Up- 
ton, The Institute of Materials, Con- 
ference Dept., 1 Carlton House Ter- 
race, London SW1Y 50B, United 
Kingdom; (44)-71-235-1891; fax (44)- 
71-823-1632. 


1994 International Conference on 
Neural Information Processing 
(ICONIP 794), Oct. 17-20. The Swiss 
Grand Hotel, Seoul, Korea. Contact 
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ICONIP ’94 - Seoul Secretariat, c/o 
INTERCOM Convention Services 
Inc., SL Kang Nam, P.O. Box 641, 
Seoul 135-606, Korea; (82)-2-515-1560; 
fax (82)-2-516-4807. 


5th International Conference on 
Signal Processing Applications & 
Technology, featuring DSP World | 
Expo (ICSPAT ’94), Oct. 18-21. IN- 
FOMART Conference and Exhibi- 
tion Center, Dallas, TX. Contact Cyn- 
thia Margulis, DSP Associates, 49 
River St., Waltham, MA 02154; (617) 
891-6000; fax (617) 899-4449. 


1994 International Conference on 
Power System Technology, Oct. 18- 
21. Beijing Continental Grand Hotel, 
Beijing, China. Contact Prof. PY. 
Wang, Electric Power Research In- 
stitute, Quinghe, Beijing 100085, 
China; (86)-1-2918201; fax (86)-1- 
2913126. 


Soft Ferrite Users Conference ’94, 
Oct. 24-25. Westin O’Hare Hotel in 
Chicago (Rosemont) IL. Contact 
Magnetic Materials Producers Asso- 
ciation, 11S. LaSalle St. # 400, Chica- 
go, [IL 60608; (312) 201-0101; fax (312) 
201-0214. 


Geoworks Technology Summit ’94, 
Oct. 25-26. The Hyatt Regency, Bur- 
lingame, CA. Call (800) 524-1857, ext. 
1212. 


Plastic Optical Fiber Technology & 
Applications Conference (POF 
94), Oct. 26-28. Yokohama, Japan. 
Contact Information Gatekeepers 
Inc., 214 Harvard Ave., Boston, MA 
02184; (617) 282-8111; fax (617) 734- 
8562. 


1994 IEEE Nuclear Science Sym- 
posium (NSS), Oct. 30-Nov. 5. Nor- 
folk, VA. Contact Lowell A. 
Klaisner, Stanford Linear Accelera- 
tor Center (SLAC), P.O. Box 4349, 
Mail Stop 30, Stanford, CA 94309; 
(415) 926-4468; fax (415) 926-3654. 


18th Space Simulation Conference, 
Oct. 31-Nov. 3. Hyatt Regency Ho- 
tel, Baltimore, MD. Contact Julie 
Kendrick, The Institute of Environ- 
mental Sciences, 940 E. Northwest 
Hwy., Mount Prospect, IL 60056; 
(708) 255-1561; fax (708) 255-1699. 
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Our chip caps fit in 


a pager so small, it comes 


clipped to a 4-inch belt. 


These days, when design engineers think big, theyre usually 
thinking small. So they need highly miniaturized components 
like Murata 0402 ceramic chip capacitors. Murata has led the 
world in setting standards for quality and miniaturization in chip 
capacitors. So it should be no surprise that the world’s largest 
manufacturer of ceramic capacitors introduced the smallest size 
currently available, the 0402. Our array of capacitors includes 


monolithic ceramic capacitors, microwave capacitors, ceramic 


disc capacitors and variable capacitors. And whether your design 
includes high voltage or high frequency applications, or requires 
superior performance and stability under high temperatures, you 
should depend on the quality of Murata capacitors. Especially 


when youre designing a product to go on the wrist, instead of the 


waist. For more information, call 1-800-831-9172, ext.149. 


muthtata 


® A small part 


im your success 





©1994 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, GA 30080. All rights reserved. 
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You need to 





every test instrument. 


would you consider a te: 
that can’t? 
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ee HP Driver Writer Poot 


Create 
What type of control do you want to create? 


© Numeric Display © Input String 
(DMM reading) (Display string) 


Reset © Continuous @Ioggle Button 

(Frequency) (Filter On/Off) 

High Limit m= 

Se er O Discrete © Push Button 
: Test Result (Function) (Reset) 


@) Panel 
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HP VEE makes it easy to create a user interface Custom drivers with instrument control panels 
that allows your test operator to view and can be created in minutes using the built-in 


change settings. driver writer tool. 





Get control of test development. 


Use the wrong graphical programming language, and 
you'll discover something shocking. It’s not easy to con- 
trol every test instrument. 


Use the right GPL and every device in your lab — from 
the most oddball black box to the most common test 
instrument — is easily controllable. 


Which is the right GPL? HP VEE — our visual engineer- 
ing environment — the GPL designed specifically for test 
engineering. 





Get control of all your instruments. 


The last thing you want to discover is that you can’t con- 
trol a certain instrument. With HP VEE, that won't be a 
concern. 


HP VEE was designed for test. So it supports multiple 
interfaces, including IEEE 488, RS-232, PC plug-ins, with 
VXI control built right in. 


You also get a variety of ways to address your instru- 
ments: direct I/O, hundreds of supplied drivers, and a 
remarkably simple driver writer tool. All of which let 
you control test instruments (and all of their functions) 
from virtually every vendor. 


Get control of your existing code. 


You've spent years laboring over the code you've written. 
Unfortunately, most GPLs ask you to throw it away. 


HP VEE, on the other hand, provides standard ties to 
standard languages to let you leverage existing code. 
And while we’re on the subject of open systems, HP VEE 
runs on Windows, HP-UX, Sun workstations and embed- 
ded VXI controllers, with the programs you create 
portable between platforms. 





See what we mean? If you can control your impulse to 
: buy just any graphical programming language, you can 
ae control the world. 


File Edit Flow Device VO Data Math AdvMath Display Help 





To get a free preview disk and more, 


call your local HP sales office or one 
of the numbers listed below 
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—- Ea = 3 France (1) 69-82-60-20 « Germany (07031) 14-6333 « Hong Kong (852) 848-7070 « 
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There is a better way. 


Control any instrument by using HP VEE's ci} HEWLETT? 
2A PACKARD 


direct I/O feature. 
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5V-3.3V: Linear or Switcher? 


IN 3.3V, 3A 
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Output Linear Switching 
Current Regulator Regulator 


LT1086-3.3 LTC1147-3.3 
3A LT1085-3.3 LTC1148-3.3 
5A LT1084-3.3 LTC1148-3.3 

7.5A LT1083 LTC1148-3.3 
10A LT1087 (X2) LT1158 
15A (20A Peak) N/A LT1158 


design an easy 


“easy joan onto your “CPU board. - For ieee only, call 1-8 0 
For lowest cost, the LT1085 low dropout linear 
regulator provides up to 3A of load current at a 
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Alpha is a trademark of Digital Equipment Corporation. 
Pentium & DX4 are trademarks of Intel Corporation. FROM YOUR MIND TO YOUR MARKET 


PowerPC is a trademark of IBM. AND EVERYTHING IN BETWEEN. 
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UPCOMING MEETINGS 


OCTOBER 


1994 IEEE International Confer- 
ence on Computer Design: VLSI in 
Computers & Processors (ICCD), 
Oct. 10-12. Royal Sonesta Hotel, 
Cambridge, MA. Contact IEEE Com- 
puter Society, Volunteer Services 
Dept., 1780 Massachusetts Ave. 
N.W., Washington D.C. 20036-1908; 
(202) 371-1018. 


1994 Symposium on Low Power 
Electronics, Oct. 10-12. The Double- 
tree Hotel at Horton Place, San Die- 
go, CA. Contact Diane Suiters, 655 
15th St. NW, Suite 300, Washington, 
DC 20005; (202) 639-4255; fax (202) 
347-6109. 


1994 International Display Re- 
search Conference, Oct. 10-13. Hy- 
att Regency Hotel, Monterey, CA. 
Contact Ralph Nadell, Palisades In- 
stitute for Research Services Inc., 
201 Varick St., New York, NY 10014; 
(212) 620-3341. 


1994 1st European Workshop on 
Mobile/Personal SATCOMS 
(EMPS 794), Oct. 11-12. ESA/ES- 
RIN, Rome, Italy. Contact Prof. 
Francesco Vatalaro, Dipartimento 
Di Ingegneria, Elettronica, Univer- 
sita Di Roma Tor Vergata, Via della 
Riccerea Scientifica 00133 Rome, Ita- 
ly; (89)-6-72594464; fax (89)-6- 
72594454. 


1994 3rd International Conference 
on Intelligence in Networks (ICIN 
94), Oct. 11-13. Bordeaux - Palais 
des Congres, Bordeaux, France. 
Contact Jean Rivenc, ADERA, BP 
196, 38608 Pessac Cedex, France; 
(33)-56-15-11-56; fax (83)-56-15-11-60. 


NORTHCON ’94, Oct. 11-13. Wash- 
ington State Convention Center, Se- 
attle, WA. Contact J. Carlisle, Elec- 
tronic Conventions Mgmt., 8110 Air- 
port Blvd., Los Angeles, CA 90045; 
(310) 215-3976; fax (810) 641-5117. 


15th Aerospace Testing Seminar, 
Oct. 11-13. Radisson Plaza Hotel, 
Los Angeles, CA. Contact Julie Ken- 
drick, The Institute of Environmen- 
tal Sciences, 940 E. Northwest Hwy., 
Mount Prospect, IL 60056; (708) 255- 
1561; fax (708) 255-1699. 
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Imagine, today’s most powerful, intuitive GPL 
for half-price — a price that’s comparable to 
text-based languages. 


But hurry. This offer expires on December 31, 
1994. Order before then and we'll include a 
free 6-month support contract for software 
updates, including our next upgrade. 


To take advantage of our half-price sav- 
ings offer, call your local HP sales office 
or one of the numbers listed below. 

Australia (008) 033-821 ¢ Austria (0660) 8004 ¢ Belgium (02) 778-3417 
¢ France (1) 69-82-60-20 ¢ Germany (07031) 14-6333 ¢ Hong Kong 
(852) 599-7070 © India (11) 463-2379 « Ireland (01) 2844-633 « Italy (02) 
92-122-241 © Korea (2) 769-0800 * Netherlands (020) 547-6222 « PRC 
(1) 505-3888 ¢ Singapore 291-8554 e Spain (91) 631-15-02 ¢ Sweden 
(08) 750-2277 * Switzerland 01/735-72-00 © Taiwan (2) 717-9524 « 
United Kingdom (0344) 366666 


There is a better way. 


GQ HEWLETT® 
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PRODUCT INNOVATION 


BASE CELL DESIGN 
SPAWNS ADVANCED ARRAYS — 


FOURTH- 
GENERATION 
CMOS 
ARCHITECTURE 
OFFERS 
INCREASED 
DENSITY AND 
HIGHER 
ROUTING 
EFFICIENCIES. 


ioe: Seay bras gees ae ta 


1. ONE CORNER of this die depicts one of three analog phase-locked loops and 


™ onventional gate-array 
cells based on 0.5-um 
gs technology generally 
@ are just a shrink of a 
previous cell design. 

Pes Such cells do achieve 
fairly high densities, but they don’t 
bring any new features to new applica- 
tions. Designers therefore are forced to 
either eliminate some of the complexity 
in their designs and forego any extra 
application features, or use arrays con- 
taining many more transistors than are 
actually needed to squeeze required 
functions onto the chip. 

Due to wiring limitations on today’s 
arrays, most gate-array vendors 
quote a gate-utilization percentage of 
40 to 60% (depending on the design) 
for 0.5-um arrays using three levels of 
metal interconnects. That means only 
about half the chip’s transistors (ac- 
cording to Motorola) are actually put 
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mbedded RAM found on the basic cell of Motorola’s M5C CMOS arrays. 
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to work, with the remainder forced to 
remain idle. As aresult, the cost of the 
silicon is much higher than necessary 
due to the inefficient utilization. 

However, by improving the array ar- 
chitecture, designers at the ASIC divi- 
sion of Motorola developed a family of 
CMOS gate arrays, the M5C series, that 
delivers denser layouts and higher 
routing efficiency. The key is a new 
area-efficient core cell and a stacked- 
via, planarized multilevel metal inter- 
connection scheme. The arrays in the 
family push cell utilization past 70% and 
allow smaller, and thus lower-cost, chips 
to deliver the functionality of larger, 
previous-generation arrays (Fg. 1). 

The architecture centers around an 
innovative base cell optimized to ap- 
proach the performance of standard 
cells on the critical cell types found in 
today’s complex ASICs, which include 
multiplexers, latches, flip-flops and 
dedicated memory blocks. The basic 
cell consists of 20 transistors: 12 p- 
type; 4 large, high-drive, n-type; and 
4 small, low-drive n-type transistors. 
The low-drive devices work well for 
multiplexers, flip-flops, and other in- 
ternal functions, while the high-drive 
types are best suited for cross-chip 
driving. With a symmetrical internal 
cell architecture, the base cells can be 
mirrored, providing an added feature 
of simplicity of array layout. 

The devices employ a self-aligned, 
twin-tub, 0.5-um process in which n- 
and p-type well implants are applied 
simultaneously to form deep, bal- 
anced wells that improve the perform- 
ance of short n-channel transistors. A 
lightly-doped drain diffusion reduces 
the hot-carrier injection effects 
caused by a high electric field in the 
short-channel transistors. The result- 
ing performance yields typical gate 
delays for a two-input NAND cell of 
just 240 ps when operated at 3.3 V and 
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loaded with a fan-out of 2. Power con- 
sumption is about 1 wW/gate/MHz, 
also when powered by a38.3-V supply. 

The M5dC gate-array process is the 
same one used for Motorola’s ad- 
vanced CPUs, the 68060 and the low- 
power 68040. It integrates advanced 
features such as filled tungsten plugs, 
stacked vias and contacts, planarized 
metallization, an epitaxial silicon 
layer, and silicided gates, sources, and 
drains. Making use of the stacked vias 
and contacts, a triple-level- 
metal (TLM) interconnection - 
structure delivers much | 
higher routability than in 
previous three-level-metal 
schemes that didn’t use the 
stacked vias and contacts. 
The improved routability 
also eases power and clock 
distribution and helps reduce 
signal delays previously at- 
tributed to very long inter- 
connections. 

The base cell can imple- 
ment a D-type flip-flop and a 
two-bit dual-port RAM in 
less area thanis possible with — 
0.5-um shrinks of previous-— 
generation base-cell de- | 
signs—20% and 50%, respec- | 
tively—and with no second- | 
layer metal strap (Fig. 2). 
This size reduction results 
primarily from the use of 
stacked vias and contacts, 
the two sizes of NMOS tran- 
sistors, and an increased 
number of grid intersections 
per primary cell. Routability 
also is improved. Capitaliz- 
ing on the stacked-vias feature also all 
but eliminates common blockage 
problems. The cells thus offer in- 
creased density without any major 
changes in tools, and allow for signifi- 
cantly more complex designs in 
smaller areas. 

With an increased density and rou- 
tability per unit area, a typical 460- 
kgate device, for example, would have 
an estimated utilization of roughly 65 
to 75%. Previous generations of the 
same die size possess only about 255% 
utilization. Thus more complex de- 


= 
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signs can go on the same size chip, and 


more complex functions_datapaths 
and other bus-oriented structures, 
will run more efficiently at 15% faster 
than a similar 0.5-um shrink. 
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ieee 
M5C SERIES CMOS ARRAYS 


The M5C family will offer base ar- 
rays (masterslices) with raw gate 
counts of 42 to 800 kgates. The arrays 
can operate at low voltage levels, or in 
mixed-voltage (3.3 and 5 V, for exam- 
ple) systems. Moreover, the array 
core can run at even lower voltages— 
2.0 or 1.8 V. Designers thus can cus- 
tomize the arrays to particular power 
and performance needs. The arrays 
feature true 3.3- and 5-V I/O capabil- 
ity, and a high-speed interface. Analog 


SEES SSS 
EEE LES 





2. THIS BASIC CELL OF THE Motorola Msc cmos 
arrays is configured as two bits of dual-port RAM. The device 
takes up one-half the area that would be required for a previous 
generation array when shrunk to 0.5-Lum design rules, and operates 
at a 15% faster rate. 


phase-locked loops (PLLs), one em- 
bedded in each of three die corners, 
also are included to provide stable 
clock signals at up to 175 MHz. Also, 
the base cell contains eight P/N an- 
tenna diodes. They provide ESD pro- 
tection for the gate oxide during proc- 
essing by creating a leakage path for 
the charge accumulated during the 
metal plasma etch. They also protect 
each base-cell port (defined by the 
megacell I/Os). The result is better long- 
term reliability, higher manufacturing 
yield, and built-in ESD protection. 
While a novel feature for any 0.5-um 
device, adding diodes becomes critical 
as geometries get even smaller. A 0.35- 
um device, for example, can be ex- 
tremely fragile to work with in the proc- 
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essing stages. Generally speaking, the 
extra boost in yield provided by the 
antenna diodes makes geometries of 
less than a 0.5 um feasible. 

The M5C series has a strong I/O offer- 
ing, complete with full-function I/O cells 
with embedded JTAG capability and 
low-voltage differential signaling 
(LVDS). Among other applications, 
LVDS lets the arrays directly comply 
with standard pseudo-ECL voltage in- 
puts; peripheral component intercon- 
nect (PCI) and GTL interfaces; 
and the interface needs of the 
scalable coherent interface 
standard, operating at up to 600 
MHz. The I/O type is selectable 
on a site-by-site basis. 

The structure, a next-gen- 
eration version of the H4CP 
I/O cell, also has a significantly 
improved slew-rate control 
function. Whereas old slew 
rates were adjustable over 10 
to 15% and 20 to 30% ranges, 
the improved slew rate can be 
adjusted by 80 to 150%, for 
increased system flexibility. 

The array family can have 
up to 352 I/O pads and up to 
432 I/O cells, allowing for a 
number of wirebond and 
mounting schemes. Packaging 
options include the company’s 
high-density, overmolded, 
pad-array carrier (OMPAC) 
ball-grid array (169 to 313 con- 
tacts), the MicroCool high- 
heat-dissipation PQFP with 
an integral heat slug (160 and 
208 leads), and standard QFPs 
(128 to 240 leads). 


PRICE AND AVAILABILITY 


The first M5C series product offerings, in 
a number of planned releases, are currently 
available with gate counts ranging from 112 
to 460 kgates. Future releases will feature 
larger arrays with up to 800 kgates. The non- 
recurring engineering charges for a chip with 
125,000 used gates is about $160,000, and 
when housed in a 225-lead OMPAC or a 240- 
lead QFP, the chip sells for about $65 each in 
lots of 5000 to 10,000 units. 

Motorola Inc., Application Specific Inte- 
grated Circuits Division, 1300 N. Alma 
School Rd., Chandler, AZ, 85224; Frank Reid 
(602) 814-4047. CIRCLE 512 





How VALUABLE? CIRCLE 
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PRODUCT INNOVATION 


2 UARTS nter Integrated Circuit (12C) serial bus 


EPROM or ROM fi 
em 16 kbytes B0C51 XAcore = || __‘imers V0 por 
3.3 


Low RFI 
Programmable 
Static operation counter array 


RAM 1/0 port 
912 bytes Five channels 





Capture and 
compare modes 


= 16-BIT 80C51 XA MICROCONTROLLER. integrates 16 kbytes of 





ROM or EPROM, and can access up to 16 Mbytes externally. The device's special-function 
register permits the UARTs, timers, and an °C bus to interface directly with the XA core. 


ENHANCED MICROCONTROLLER ARCHITECTURE 
MAINTAINS BACKWARD COMPATIBILITY WHILE 
DRASTICALLY IMPROVING PERFORMANCE. 


80051 MICROCONTROLLER 
JUMPS TO 16 BITS 


RICHARD NASS 





he 8-bit 8051, one of the most popular microcontrollers in the industry, is 
now 138 years old, and characteristic of many teenagers, is expected to 
experience a quick surge in growth. A 16-bit derivative that operates at 3.3 
V soon will be available, offering higher performance, lower voltage opera- 
tion, reduced RFI, static operation, an extended address range, and an 
enhanced instruction set. 

The original 8051 and its later variations are used in a broad spectrum of applications, 
from toys to disk drives to consumer electronics. However, many other potential applica- 
tions loom at the upper end of the 8-bit market, where even the present higher performance 
8-bit units may have difficulty meeting the required performance goals. Now, with the 
introduction of the 30-MHz, 16-bit derivative—the 80C51 XA from Philips Semiconductors, 
Sunnyvale, Calif.the range of applications will be extended. 

In the Philips device, particular attention was paid to power and noise generation. The 
ability to operate at 3.3 V means the part consumes less power. A further power savings 
is derived from the device’s ability to operate in a static mode, which permits the power 
draw to be reduced by slowing down or even stopping the clock. In many 80C5\1s, if the 
clock is stopped, the information that resides in the internal nodes will be lost. 

The higher-performance 8-bit components, such as the 40-MHz part, generate significant 
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<a 
16-BIT 80051 


amounts of noise. However, the 80C51 
XA’s lower clock speed helps diminish 
the RFI produced by the chip. “In so 
many applications, the radiated noise 
is becoming a problem for our custom- 
ers,’says Mike Thompson, product 
marketing manager at Philips. “Any 
design that we do today, we keep a 
close watch on the noise that’s radi- 
ated from the part, including internal 
signals.” 

Another source of noise lies in the 
address-latch enable (ALE), an exter- 
nal signal that latches an address into 
an external memory device. Typically, 
the ALE is kept running, whether or 
not external memory is employed, 
causing increased RFI. However, the 
80C51 XA can disable the ALE, which 
helps reduce the RFI when external 
memory isn’t used. The clock drivers 
and internal buffers also are opti- 
mized to generate as little noise as 
possible while still meeting the speed 
requirements. 

Because the 80C51 XA is a 16-bit 
microcontroller, it requires fewer 
clock cycles per instruction than an 
8-bit part. The 8-bit 80C51 demands 
12 clocks/instruction, while the XA 
version needs just three. This results 
in a higher performance level at a 
lower clock speed. 

The 80C51 XA is a register-based 
part, unlike traditional accumulator- 
based microcontrollers. It has 16 in- 
ternal byte registers that handle all of 
the operations. Consequently, the 
number of moves required to get data 
in and out of memory are reduced. 
Also incorporated are two internal 
stacks, a supervisory stack, and an 
applications stack. This means that 
two operations can run simultane- 
ously, resulting in a real-time multi- 
tasking capability. The stack pointer 
can be located anywhere in the data 
memory space, or, in other words, any- 
where in the internal or external 
memory. The entire stack-pointer 
space is contiguous, starting at zero 
and ending up somewhere off-chip, 
determined by the amount of external 
memory employed. 

The 80C51 XA is backward-com- 
patible with existing 80C51 code. 
That’s important because there’s a 
large installed base of third-party 
support for the 80C51 already in place, 
as wellas a large user-knowledge base 
for the 80C51. Because the mnemon- 
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ics have remained the same, users 


could run their 8-bit code directly on 
the 16-bit XA platform. It need only 
be translated, because some minor de- 
tails aren’t exactly the same and ad- 
justments would be required for any 
speed differences. 

The Philips designers also added 
about 80% more instructions to the 
chip’s instruction set to make it more 
usable with high-level languages. 
Along with the increase in instruc- 
tions are enhancements to many of 
the existing instructions to take ad- 
vantage of the 16-bit architecture. 

The part will be available initially 
with 16 kbytes of EPROM and 512 
bytes of RAM. “Customers are al- 
ways demanding more memory,” says 
Thompson. “In five years, we’ll prob- 
ably be designing a microcontroller 
with 1 Mbyte of memory.” 

The next generation will offer 
flash memory or a mixture of flash 
and EPROM. Flash offers in-circuit 
reprogrammability, because some 
users may want to reprogram the 
chip in the field. 

The 80C51 XA addresses up to 16 
Mbytes of external data and code 
memory. It offers a linear code space 
of 64,000 segmented data spaces. 
Moreover, the special-function-reg- 
ister (SFR) space, which is directly 
addressable, was extended to 2 kby- 
tes. The SFR, a characteristic of the 
80C51 architecture, allows peripher- 
als, such as UARTS, timers, and se- 
rial interfaces, to connect and gain 
access to the CPU (see the figure). 
The SFR actually consists of timer 
registers, a data register (when a 
serial interface is employed), and a 
control register. L] 


PRICE AND AVAILABILITY 
Samples of the 80C51 XA will be available 
in the first quarter of 1995. Production 
should commence in the third quarter of next 
year. In large volumes, the ROM version will 
sell for about $5 to $7. The EPROM version 
will be priced in the $15 to $20 range. A 
flash-memory part is planned for 1996. The 
first products will be housed in 44-pin QFP 

and PLCC packages, and 40-pin DIPs. 
Philips Semiconductors, 811 E. Arques 
Ave., P.O. Box 3408, Sunnyvale, CA 94088; 
(408) 991-2000. CIRCLE 511 


How VALUABLE? CIRCLE 
HIGHLY 525 
MODERATELY 526 
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CPLD, FPGA MODELS SPEED 
YSTEM DESIGN IMPROVED MODEL 


TECHNOLOGY AND 
A DEBUGGING 
TOOL SUITE ACCEL- 
ERATE VERIFICA- 
TION OF PROGRAM- 
MABLE LOGIC INA 
BOARD OR SYSTEM. 





LISA MALINIAK 


ustom logic, generally implemented in complex PLDs (CPLDs), 
field-programmable gate arrays (FPGAs), or ASICs, often is the 
critical part of a system and must be extensively tested. How- 
ever, aS many engineers have discovered, there usually is a vast difference be- 
tween the device’s performance when it’s tested by itself and when it’s installed 
in the system. Trial-and-error corrections of device designs, however, are hardly 
consistent with engineering teams’ goals to shorten product-development time. 
The fact is that system interactions often are so complicated that it’s nearly 
impossible to specify a device correctly and develop a design accurately without 
considering these interactions right from the start. 

The best solution is to use simulation to verify FPGAs and CPLDs while 
they’re working along with the system’s other elements. That’s why Logic 
Modeling developed an improved modeling technology, called SmartCircuit, 
which speeds the simulation times for high-capacity FPGAs and CPLDs. The 
company unveiled their original SmartModel simulation models for programma- 
ble logic devices seven years ago. The new SmartCircuit technology improves 
on that as well as paves the way for a new suite of tools, called PLdebug, which 
help troubleshoot both logic and timing errors. 

SmartModels for programmable logic are basically templates of unconfigured 
————_—= , devices. The models are pro- 
= | grammed by a design net list in 

Sl the format produced by the 
~~ semiconductor vendor or third- 
_ = party place-and-route tools, 
such as the Xilinx XNF format 
or the EDIF standard. 

Logic Modeling obtains the 

















——— ~ proprietary information needed 

@ Parentevent | — to build the templates and inter- 

| © Childevent | | prets the net list directly from 
— _—. | the’ semiconductor’ vendor. 
ZZ | When the board- or system- 

—  —————*|:« level simulation is invoked, the 

EWES Ste VO oe —— SmartModel automatically pro- 

1, CAUSAL TRACING in PLdebug lets engineers see the source of logic and timing grams itself with the function 
errors for specified events. In this example, a report on the event at J reveals the causal and timing information by com- 
events that can be traced back to F, E, and B. Note the use of symbols to designate parent bining the standard device tem- 
events (causes) and child events (effects). plate with the user’s own design 
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configuration. 

SmartCircuit technology enhances 
the SmartModel Library by improv- 
ing model performance and speeding 
the model-development process, 
while supporting the advanced trou- 
bleshooting capabilities of PLdebug. 
The SmartCircuit technology brings 
new standard capabilities to FPGA 
models, including pin-mapping tools 
and AutoWindows. 

The SmartCircuit-model kernel 
yields significant gains in run-time 
simulation performance. More impor- 
tant to the verification task, however, 
is a short debugging loop (simulate, 
modify the design, resimulate). The 
debugging process must make it pos- 
sible for engineers to interact with the 
simulation environment at effective 
speeds, and identify problems and 
find their source. 


SHORT DEBUGGING LOOP 
Logic Modeling pares down the de- 


bugging loop because, unlike many 
other FPGA design tools, the Smart- 
Model library doesn’t require users to 
exit from their EDA simulation envi- 
ronment and rebuild or recompile the 
design each time it changes. Rebuild- 
ing and recompiling the design is a 
time-consuming process, made worse 
by the high gate counts of today’s de- 
vices. With the SmartModel Library, 
users modify the net-list description 
and restart the simulation run with- 
out exiting their session. 

Model development using the 
SmartCircuit technology is based on 
the principle of reuse. Vendor device- 
specific and user design-specific de- 
scriptions are built from SmartCircuit 
libraries of generic primitives and 
cells. The SmartCircuit translator in- 
tegrates individual net-list transla- 
tors, such as XNF and E\DIF transla- 
tors, into one tool that delivers com- 
piled configuration net lists to 
SmartCircuit’s central database. This 
approach reduces the model-develop- 
ment effort required to support new 
device families and extensions to sup- 
ported families. As a result, Logic 
Modeling can keep pace with engi- 
neers’ demands for the growing num- 
bers and types of complex program- 
mable logic devices. 

SmartCircuit aims at increasing 
productivity by allowing users to fo- 
cus on the design and system verifi- 
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2. A REPORT is generated by PLdebug when it encounters a timing-constraint 








violation. This particular report on a timing violation internal to a CPLD contains 
information on the location of the primary input events that caused the violation, and the 


simulation time in which the error occurred. 


cation taskrather than simulation de- 
tails. With SmartCircuit, one file con- 
trols all of the models and debugging- 
tool functions. In addition, SmartCir- 
cuit-based pin-mapping tools map 
the user-defined I/O pins to the 
physical-device description, auto- 
matically generating a cross refer- 
ence. Autocompile automatically 
triggers recompilation when users 
make changes to the net-list de- 
scription, ensuring that the active 
simulation reflects the most cur- 
rent design. 

AutoWindows, an enhancement to 
the SmartModel Windows option, 
groups elements into multibit regis- 
ters and buses for analysis. Engineers 
use SmartModel Windows to look in- 
side devices and see accurate timing 
for registers and nodes. They can cre- 
ate and use named registers of inter- 
nal device elements to simplify analy- 
sis, and can also set break points. And 
simulation with SmartModel Win- 
dows is an interactive process: the 
simulation pauses while engineers 
view and change the values of internal 
registers and nodes. 

Once problems are found through 
the in-system simulation, the com- 
pany’s PLdebug tools ease the task of 
locating error sources. Debugging 
tools take on added responsibility as 
more engineers create FPGAs and 
CPLDs using high-level design meth- 
ods. While text-based, high-level de- 
sign methods and synthesis bring 
flexibility and speed to the early 
stages of design, this type of approach 
results in a device description that 
later on can appear as a black box to 
engineers. 

The tools in the new PLdebug op- 
tion to the SmartModel Library direct 
engineers to the source of logic and 
timing errors in their post-route de- 
sign descriptions, no matter how un- 
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familiar it may have become as a re- 
sult of synthesis, routing, or other 
processing. Consequently, engineers 
can analyze a design without having 
to comprehend the overall structure 
of the post-route FPGA or CPLD de- 
scription. Without PLdebug, they 
may be forced to manually analyze 
hundreds of possible paths to identify 
logic and timing errors, a task made all 
the more difficult when the engineer- 
ing team uses high-level design or a 
combination of structural and text- 
based methods. 


EVENT TRACING 


If engineers encounter problems 
with a design during a simulation run, 
it’s helpful to trace events to see 
where the problem is occurring. The 
troubleshooting features in PLdebug 
use an automated history mechanism 
to deliver this capability. The causal- 
tracing tools work from user-specified 
trigger points to perform the follow- 
ing: 


e Trace back to locate the root cause 
of any logic-event errors. 

e Trace forward to find the effects 
of any specific logic event. 

e Identify the root cause of timing- 
constraint violations. 


PLdebug’s reports help identify the 
root of a logic problem by generating a 
list of events internal to the FPGA or 
CPLD device that are causally related 
to the problem event. This report points 
back tothe primary input to show which 
event caused the transition. 

Causal-tracing reports also can be 
used to observe events produced by 
any given transition at a specified lo- 
cation in the design (F%g. 1). Users can 
target multiple events and their simu- 
lation times. They also control the 
scope of the report to provide the 
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The Perfect Digital Picture Starts with = a = 
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color scanner or digital copier, our revolutionary @ _ 
MP8830 color imaging subsystem speeds up g 
image capture and offers the highest 
resolution and integration 


available today. 
: Improve Your Image by Calling Micro 
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The MP8830 in a Typical Configuration 


Faster Display of a More Accurate Picture. 
The MP8830 dynamically corrects the non- 
uniform output from a CCD on a pixel-by-pixel 
basis. It provides a full 10-bit corrected signal 
which reduces the need for additional software 


computation. 


Reduce System Size, Power, and Cost. 





Because of its unique level of integration, a single Micro Power Systems 
MP8830 replaces from four to ten chips in a an Y%EXAR company 
typical three-channel CCD digitizer configuration. 3100 Alfred Street, Santa Clara, CA 95054 


phone: (408) 727-5350 © fax: (408) 562-3605 


e-mail: marcom@mpsi.com 
Cost, and Saves valuable design time. MPS and Micro Power Systems are registered trademarks of Micro Power Systems, Inc. Copyright 1994 
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ELECTROMAGNETIC COMPATIBILITY 





scores higher ! 


If you need to test measure* EMP, EMC, or very weak radiated or conducted 
perturbations, Thomson-CSF’s ico System offers new standards of performance and 
affordability. Features include broa 


versatile bandwidth (1 GHz for the Melopee 1000, 
1.5 GHz for the Melopee 1500), and wide dynamic 
measurement range in a 1 Hz analysis band (130 db for 
Melopee 1000, 150 db for Melopee 1500). Add high 
sensitivity - 1 uVrms/m in a 1Hz analysis band - and the ability 
to measure In very small volumes, and Melopee may 
represent your best system investment option. To learn more 
about Melopee system, call Thomson-CSF today. n 


*E field, H field, voltage, current. 


4 THOMSON-CSF 


RADIOCOMMUNICATIONS ELECTRONIC 
WARFARE AND SECURITY DIVISION 


Electromagnetic and Nuclear Departement 


66, rue du Fossé Blanc - BP 156-92231 Gennevilliers Cedex / France - Tel. : (33-1) 46 13 34 55 - Fax : (33-1) 46 13 34 54 
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CPLD AND FPGA MODELS 


proper level of information for each 
stage of the debugging process. 

PLdebug provides similar ad- 
vanced troubleshooting for timing er- 
rors. Timing-constraint violations, 
such as a setup-and-hold error, are 
reported with information on the loca- 
tion of the primary input events that 
caused the violation and the simula- 
tion time in which the error occurred 
(Fig. 2). This capability goes beyond 
simply reporting an error, and can 
save engineers hours or days of man- 
ual debugging. 

SmartBrowser and SmartCircuit 
Monitor are two additional PLdebug 
tools. These products let engineers 
navigate through large, complex de- 
signs after they’re flattened, opti- 
mized, and fitted to the point that the 
original structure is lost. Smart- 
Browser provides a view of the FPGA 
or CPLD that doesn’t require users to 
understand the post-route net-list de- 
scription to debug a design. Users can 
view internal states, traverse up and 
down the logic hierarchy, traverse for- 
ward and backward from any point, 
place causal traces for later simula- 
tion, and view and modify timing in- 
teractively—all with natural-lan- 
guage commands. 

SmartCircuit Monitor acts as a 
probe to view any internal state or 
net within a user’s design, opening 
up the “black-box” description. Us- 
ers may specify particular instances, 
nets, and ports for monitoring dur- 
ing the simulation run. SmartCircuit 
Monitor issues back a listing of the 
states of these elements over time, 
making it possible to track the in- 
struction flow. OJ 


PRICE AND AVAILABILITY 


SmartCircuit models are incorporated in 
the SmartModel Library subscription, which 
also contains models for thousands of other 
devices, including microprocessors. An an- 
nual subscription that includes new models, 
updates, and support is priced at $12,900 for 
a single, networked license copy. PLdebug is 
sold as an option to the Library for $5900. 
Both products are available now. Pricing is 
for North America only. 

The Logic Modeling Group of Synopsys 
Inc., 19500 N.W. Gibbs Dr., Beaverton, OR 
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With n) of =T-Tok Power | 


ASPI provides everything you need to 
launch products using Digital Signal 
Processing technology. For speed, 
power and accessories, look to the Elf 
DSP Platform and Application Toolkits 
from Atlanta Signal Processors. 


relate) Never =\350) (=. 





Platform: Designed for AT- 
compatible computers, the Elf DSP 
Platform includes a Texas Instruments 
TM320C31 floating-point DSP, a stereo 
high-quality 16-bit A-D/D-A converter, 
and a telephone line interface (DAA). 
All for a remarkably low price! 

Algorithms: ASPI offers the most 
complete library of DSP algorithms 
available anywhere. It includes MPEG 
audio, state-of-the-art speech coders 
and many industry-standard tech- 
niques for music and telephony. 

Software: The Toolkit’s DSP 
Operating System and host interface 
software allow easy integration into 
host applications. The development 
environment features a Loader, an 


Atlanta Signal Processors, Inc., 1375 Peachtree Street NE, Suite 690, Atlanta, GA 30309 
Telephone 404/892-7265 FAX 404/892-2512 
Germany: MEDAV, phone (09131) 583-0 Japan: Kobe Steel, phone 3 (5634) 5426 
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Assembler, a C Compiler, and a C 
Source Debugger. Together, these 
tools enable software developers and 
OEMs to develop a single program- 
mable hardware product that offers 
powerful capabilities. 

If you are considering DSP for 
your applications, the Elf Application 
Toolkit is now available. The Evalu- 
ation Toolkit includes the Elf DSP 
Platform and demos of many DSP 
algorithms, including those found 
in the Developer’s Toolkit. Contact 
Atlanta Signal Processors, Inc. today 
for complete details. 
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Transport . 


etwork control protocol 





1, THE POINT-TO-POINT PROTOCOL resides in 
the link layer of the OSI communications protocol stack. It provides 
a method of bridging between WAN and LAN protocols using HDLC 
data packets. 








FIRST SILICON IMPLEMENTATION OF 
POINT-TO-POINT PROTOCOL TO EXPEDITE 
ADVANCED REMOTE NETWORKING EQUIPMENT. 


CONTROLLER IC SIMPLIFIES 
REMOTE NETWORKING 


LEE GOLDBERG 


ngineers developing the next generation of remote networking devices 
recently gained a powerful new tool in their quest to decouple users from 
the physical constraints of traditional local-area networks (LANs). The 
latest network controller chips offered by Cirrus Logic will enable net- 
works to make seamless connections between remote devices or other 
networks over ordinary telephone lines. 

Able to support up to four synchronous or asynchronous channels at rates of up to 115 
kbits/s, the CL-CD2430 and 2481 controllers use the newly developed Point-to-Point 
Protocol (PPP) to extend the full functionality of the network to remote sites. PPP provides 
a way to encapsulate most common LAN control protocols for transmission over public 
wide-area networks (WANs) such as the Internet and the telephone system. Once estab- 
lished, a PPP link creates a seamless logical bridge between two networked devices (Fig. 
1). This means that instead of struggling to communicate via special remote-access soft- 
ware or clumsy terminal emulators, remote users will be able to log into and work on their 
LANs using an environment (X-Windows, Appleshare, Windows NT, etc.) that behaves as 
if they were physically connected to their server. 

Although not yet an official standard, PPP has gained popularity and support because 
of its flexibility, robust error handling, and ability to easily accommodate new protocols as 
they arrive. PPP is the successor to the Serial-Line Internet Protocol (SLIP), a simple, 
single-purpose protocol originally developed to transmit Internet Protocol (IP) data 
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NEC offers 16M and 18M Rambus DRAMs with interface bridges 


ow there’s a memory to match the spiralling speed of NEC is the first and only vendor offering 16M and 18M 
the latest microprocessors. NEC’s Rambus™ DRAM RDRAMs. We also provide the interface chips you need to 
(RDRAM™) operates at 250MHz. It transfers data at the implement the industry’s most advanced memory solution. 
unparalleled rate of 4 billion bits per second. Superior NEC’s RDRAMs are fabricated with a 0.45-micron CMOS 
performance makes RDRAMs the ideal graphics memory process. They operate on 3.3V. Organizations are 2M x 8 
for high-end multimedia systems, desktop computers and and 2M x 9. Package options are a 32-pin Surface Vertical 
workstations. Package (SVP) and a 32-pin SSOP. These space-saving 
For fast answers, call us at: Tel: 1-800-366-9782. Fax: 1-800-729-9288. Tel:021 1-650302.Fax:0211-6503490. 
Tel:040-445-845.Fax:040-444-580. Tel:08-753-6020.Fax:08-755-3506. Tel:1-3067-5800.Fax:1-3946-3663. 
Tel:1-504-2787.Fax:1-504-2860. Italy Tel:02-6709108.Fax:02-66981329. UK Tel:0908-691133.Fax:0908-670290. Tel:01-6794200. 
Fax:01-6794081. Tel:886-9318.Fax:886-9022. Tel:02-719-2377.Fax:02-719-5951. Tel:02-551-0450.Fax:02-551-0451. 


Tel:253-831 1.Fax:250-3583. Tel:03-8878012.Fax:03-8878014. Tel:03-3454-1111.Fax:03-3798-6059. 
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packets between Internet nodes. The 
Internet Engineering Task Force be- 
gan work on PPP in 1989 when it be- 
came apparent that the SLIP’s limited 
functions couldn’t support the grow- 
ing need to interoperate with the ex- 
panding number of new LAN proto- 
cols. 


SIMPLIFED REMOTE ACCESS 


In essence, PPP provides a stand- 
ard mechanism for encapsulating 
higher-level LAN protocols (Net- 
ware, Appletalk, DECnet, PC/TCP, 
etc.) within a signaling and control 
structure appropriate for WAN trans- 
mission. Encapsulation of LAN com- 
munications is done at the data-link 
level of the protocol stack defined by 
the International Standards Organi- 
zation’s (ISO’s) Open Systems Inter- 
connect (OSI) reference model. 

PPP takes the HDLC packet gen- 
erated by the LAN and attaches a 
16-bit protocol identifier that de- 
scribes the type and contents of the 
packet. Three types of PPP packets 
are used for communication: the Link- 
Control Protocol (LCP), the Net- 
work-Control Protocol (NCP) frames 
for higher-level protocols, or actual 
data. 

LCP packets are used to establish a 
PPP link between two nodes, check- 
ing to see if both sides can support a 
specific high-level LAN protocol such 
as IPX or Appletalk. This accom- 
plished, LCP then negotiates the class 
of service (bit rate, maximum packet 
size, and authentication procedures) 
that will be supported. 

Once a link is established, LCP is 
used as an in-band signaling channel 
for other link-level control functions. 
The LANs then use the link to pass 
NCP control frames between them- 
selves to configure one another and 
invoke the higher-level control func- 
tions used by the encapsulated net- 
work protocols. These high-level con- 
trol protocols also are responsible for 
terminating the link at the end of the 
session. 

The secret of PPP’s adaptability is 
the modular nature of its structure, 
which allows it to accept code to han- 
dle various network protocols. What- 
ever its form, PPP adheres to strict 
standards requirements for link-pa- 
rameter negotiation and protocol en- 
capsulation, while interchangeable 





code for ICP handling allows it to ac- 
commodate the rich and varied com- 
mand sets used by today’s LANs. In 
addition to simply connecting one 
LAN to another, high-level protocol 
software was developed to support 
functions such as bridging. 

Security issues also are addressed 
with PPP via a two-way password 
authentication protocol that may be 
invoked optionally at the beginning of 
a session. If further security is de- 
sired, a second protocol can be used. 
This protocol would challenge the re- 
ceiver with an ID/password pair at 
random intervals of time during the 
hookup. 


()VERHEAD HANDLING 

While PPP is a highly effective 
means of providing an “on-demand 
WAN,” the processing overhead re- 
quired to support this complex proto- 
colis significant, especially at the high 
data rates provided by the new V.52 
and V.34 modems. Until now, PPP has 
been implemented in software run- 
ning on the host’s CPU, sacrificing 
the number of MIPS that might be 
used for other tasks. Cirrus’ new con- 
troller chips contain an embedded 
RISC processor that performs virtu- 
ally all of the processing tasks re- 
quired to establish and maintain a re- 
mote LAN connection, thus offloading 
the host computer and simplifying the 
host software interface (Fig. 2). 

In addition to performing the en- 
capsulation, framing, flow-control, se- 





2. AN EMBEDDED risc processor drives the host interface and four independent 
PPP-compliant serial interface channels on Cirrus Logic’s controller. An efficient architecture 
offloads the host processor and supports data rates of up to 115 kbits/s on each channel. 


curity, and error-handling functions 
associated with PPP, the CLCD243X 
chips employ 32-bit, double-buffered 
DMA channels for passing data to and 
from the CPU. This on-chip direct 
memory access provides “fire and for- 
get” data movement, requiring mini- 
mal attention or interrupt servicing 
from the host’s CPU. DMA efficiency 
is further enhanced by a 16-byte 
transmit and receive buffer FIFO cir- 
cuit with a programmable threshold. 
For applications in which direct mem- 
ory access isn’t desired, the device 
may be operated in an interrupt- 
driven or polled mode. Data-word size 
can be set at 8 or 16 bits with select- 
able byte-endian orientation, enabling 
the chip to smoothly pass data be- 
tween 80X86 or 680X0 processors. 

Each of the chip’s four serial chan- 
nels may be configured to support 
either asynchronous, asynchronous 
high-level data-link control (HDLC), 
or HDLC and synchronous data-link 
control (SDLC) © bit-synchronous 
transmissions. In the synchronous 
mode, the chips perform frame-check- 
sequence (FCS) generation and vali- 
dation and can handle either 8- or 16- 
bit frame-address matching. 

Other synchronous-mode features 
include programmable leading-pad 
characters and leading flags, as well as 
the option to read frame cyclic redun- 
dancy checks (CRCs). In the asyn- 
chronous mode, flow control may be 
accomplished in-band via software- 
generated XON/XOFF commands or 
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__NKK washables lead the way with the 
oF hexidecimal dip rotaries. Serene __ industry's widest range of circuits, 
shaft or dial actuation. Washable. ___ actuators, terminals & accessories. 
_ ___ Micro thru std. sizes. 


LIGHT FANTASTICS 


_ Tiny, but bright. Low-profile snap-in or 
NHH. nes panel mounting. Numerous actuators, 
gwitches F -— Circuits, ratings, terminals and colors. 


POINTS OF LIGHT _ STAYONTOP ~ 








Round, square, rectangle shapes. In all 
popular colors. Wide choice of terminals, 
_ circuits, lamp types & accessories. 


: igedterminals 


We have exactly what every design engineer needs — over one 
million switch options and more than 40 years of switch know- 
how. Before you start your design-in, call for our 456-page Design 
Guide, then call on our experience. Make sure your design-ins 
go flawlessly. Make NKK your design partner right from the start. 
Call NKK Switches, 2) 

(602) 991-0942 hn Ki: 

7850 E. Gelding Dr. 


Scottsdale, AZ 85260 ¢ TTT] f heg 


FAX (602) 998-1435. 


Identify potential EMI problems early 
in the design cycle: Rafordiate’ with QUIET” 
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ccurately predict radiated noise in PCBs. 


It’s your choice. Discover radiated noise at the beginning 

of the design cycle... or wait until the end. 

We recommend the beginning. Instead of building a 
prototype and running into EMI roadblocks down the line, now you can 
simulate open-field tests and predict actual network waveforms during the 
initial design cycle! 

The key is QUIET, the industry's first integrated EMI tool kit. Quad Design’s 
proven transmission line simulation technology is employed by QUIET to 
predict signal waveforms. These waveforms are then used to propagate in space 
the frequency-dependent electric and magnetic field intensities. The result is 
optimized designs that eliminate the need for repetitive prototyping and costly 
re-testing. 

Of course, QUIET is available only from Quad Design, the industry’s premier 
source of scalable analysis tools for high performance design applications. 

Zero in on and quantify EMI problems on backplanes, motherboards and 
MCMSs by rafordiating with QUIET. It’s quick. Accurate. And automatic. Call 
Quad Design at (805) 988-8250 for a brochure on our whole family of predic- 
tive tools. 1385 Del Norte Road, Camarillo, CA 93010... FAX (805) 988-8259. 
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COMMUNICATIONS 
CONTROLLER 


by using out-of-band Request-to- 
Send/Clear-to-Send (RTS/CTS) and 
Data-Terminal-Ready/Data-Set-Re 
ady (DTR/DSR) hardware signals. 
The controller can employ either of 
the two techniques specified by 
HDLC (bit-stuffing or control-charac- 
ter mapping) to help it distinguish be- 
tween data-flow control characters 
and data characters. 

Applications for the controllers are 
expected to range from single-user 
modems that support PPP to full- 
blown network modem servers. Di- 
rect software compatibility with the 
earlier CL-CD2400 controller series 
will help speed product development. 

Due to the low cost-per-port that 
the chips offer, manufacturers can 
provide inexpensive PPP access 
points for networks. As PPP becomes 
more popular, it’s anticipated that a 
variety of PPP-compliant bridges and 
routers will be developed to help us- 
ers extend their LANs at will via the 
public switched telephone network. 
In anticipation of these large, mul- 
tichannel applications, the CL- 
CD2438X architecture was designed to 
facilitate multiple-device cascading 
with appropriate handshaking con- 
trols and external data lines. 

If the PPP protocol gains accep- 
tance, the Cirrus controller will pro- 
vide common the ground between net- 
works and remote systems that the 
WAN environment has been waiting 
for. 


PRICE AND AVAILABILITY 

Both the CL-CD2430 and CL-CD2431 are 
available immediately in production quanti- 
ties. Both chips are functionally identical 
and differ only in their pinouts; the CD2430 
is designed to support seven clock/modem 
signals per channel while the CD2431 sup- 
ports ten. Both chips are available in either 
an 84-pin PLCC or a 100-pin plastic QFP. 
Pricing is $28 each in quantities of 1000 with 
discounts for higher volumes. 

Cirrus Logic Inc., 3100 W. Warren Ave., 
Fremont, CA 945388; Mike Leung, (510) 226- 
2041. 

For further information on PPP, 
contact F'red Baker, chairman of the 
PPP working group of the Internet 


Engineering Task Force, at (805) 605- 
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How VALUABLE? CIRCLE 
HIGHLY 546 
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We look for church organists 
with typing experience! 





Turn your excess inventory into a 
substantial tax break and help 
send needy kids to college as well. 


Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous tax write off for your company. 


Call (708) 690-0010 
Peter Roskam 
Executive Director 





Se). 


P.O. Box 3021, Glen Ellyn, IL 60138 
FAX (708) 690-0565 


Excess inventory today...student opportunity tomorrow 
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NEWSLETTER 


96-CH ANNEL INTERF ACE Providing 96 inputs that accept binary status information from aircraft de- 


vices, such as switches, relays, solenoids, or lamps, the DD-03296 discrete-to- 


TARGETS AVIONICS digital interface simplifies the design of data concentrators, data- and infor- 


mation-management systems, avionic displays, and environmental-control systems. 

The interface device, which comes from from ILC Data Device Corp., Bohemia, N.Y., com- 
bines a mixed-signal IC, thick-film resistors, a ceramic substrate, and surface-mount technolo- 
gies along with autonomous built-in self-test capabilities (with fault reporting). The internal 
precision R-C input networks and on-chip comparators provide universal inputs with immuni- 
ty to high-intensity radiated fields (HIRF) and lightning effects. Input debouncing logic also is 
included, and for each bank of 32 input-channel comparators there are three independent ref- 
erence inputs. 

Input conditions that can be sensed include open/ ground, 28-V/open, or 28-V/ground pairs. 
The circuit’s parallel output is selectable as an 8- or 16-bit three-state TTL format for easy con- 
nection to most microprocessors or other intelligent devices. An optional ARINC 429 data con- 
centrator port is also available. The DD-03296 is housed in a 162-lead surface-mount package 
that occupies just 2.3 in.” and sells for $285 each in small quantities (plastic package, commer- 
cial temperature range). Contact Mike Johnson, (516) 567-5600. DB CIRCLE 920 


SINGLE CHIP MERGES The AT88SC000 series of logic circuits, which combine the flexibility of gate 


arrays with the reprogrammable capabilities of EEPROM memories, are 


EEP ROM AND GATE ARRAY particularly well suited for portable electronic systems. The family of com- 


bined memory and gate-array chips, developed by Atmel Corp., San Jose, Calif., offers six 
combinations of EEPROM (1 kbit to 16 kbits), with gate arrays ranging from 800 to 10,000 
gates. The internal EEPROM is organized as an array of 8-bit-wide words and can be accessed 
in either a serial or parallel mode. All EEPROM sections are guaranteed for a minimum of 
10,000 erase/write cycles and 10-year data retention. 

Housed in thin (1-mm thick), surface-mount packages, the combined gate array and 
EEPROM is ideal for use in many space-limited applications—Type-1 PCMCIA cards, smart 
cards, cellular telephones, pagers, and others. The circuits can operate at low power levels, 
with power supplies ranging from 2.7 to 5.5 V. The arrays, also available in PQFP and PLCC 
packages, are supported by Cadence, Viewlogic, and Mentor design toolkits. In lots of 10,000, 
the SC250, which includes 2 kbits of EEPROM and 5000 gates, goes for $4.50; the 800-gate ver- 
sion of the chip is $1.50. NRE charges start at $25,000. Contact Jean Pierre Benhammou, (719) 
540-1834. DB CIRCLE 921 


DR AM CONTROLLER OFFERS Based on a programmable sequencer, the 74ABT4764—a biCMOS DRAM 


controller from Philips Semiconductors, Sunnyvale, Calif.—allows design- 


MAN 7 SETUP OPTIONS ers to set up a custom control-sequence pattern by loading in a simple assem- 


bly-language program that defines the desired input and output signal sequences. The pro- 
gramming functions include conditional or unconditional single-step increments, jumps, calls, 
and returns. 

After it’s defined, the program is translated into a serial bit stream, which then can be | 
stored in a PROM or on disk and loaded upon system startup through the controller’s serial 
input port. Dual memory ports allow the controller to interface easily with CISC, RISC, or 
DMA channels. Thanks to the 80-MHz on-chip sequencer, the DMA portion can transfer up to 
640 Mbytes/s. The controller directly drives 4 Mbytes of DRAM with row/column address 
multiplexing, but with a few inexpensive off-chip gates, the address range can be extended to 
16 or 64 Mbytes. Memory-access modes include page, fast page, interleaved page, nibble, and 
static column. Housed ina 100-lead PQFP, the chip operates with 4.5- to 5.5-V supplies over a0 
to 70°C range. In lots of 1000, the 74A BT4764 sells for $30 each. Contact Mike Magdaluyo, (408) 
991-2642. DB CIRCLE 922 
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"A great time to introduce a new luxury 
cruise line. The economy was ina slump, and the 
competition was on the rise. 

We told our new 


“In cre asing Our advertising agency we have 


to go in with all guns 


le budget Was blazing. And gave them the 


sosuccessful, "20-2" 
our agency 
recommended 








Phase 1. Full page 
newspaper. One ad a week 
for 24 weeks and one-third 
pages in the travel section. 
Phase 2, radio. Then 3, 
television to sweep up one 
season and sow the seeds 
for the next. 

To make a long story 
Short, two-thirds into the 





newspaper phase, 
peste, fever” | dloryouta “| memeletly Celebrity’s ships were just 
aship ppt this Bandon _ 
muchalenicnt | cmsenitie | 9 . about full to the end of the 
“and 40nights. : 


season. With so little left to 
Sell, we all agreed to hold 
the radio and TV and save 
the remainder of the 
budget. 

In roughly two years 
Celebrity became the 
number one cruise line from 


; New York to Bermuda. 
Al Wallack, Sr. VP Marketing, Celebrity Cruises, ae 
after returning from having his hearing checked. We've just added 


— Sureyoucoud caw 
oe inaholeand ee 
our 





another new luxury ship and 
we re anxious to fill it. So once again we’ve upped 
our budget. So far, our agency hasn't tried to talk 
us out of it.” 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 
a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Korey, Kay & Partners, New York. 
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Company 
Mailing Address 
Order by FAX: 216/696-6413 or call 216/696-7000, x 4137 
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One size doesn’t fit all 

In simulation tools, as in anything 
else, there comes a time when a once- 
useful contributor just can't cut 1t anymore. 

Issues like mixed digital and analog 
signals migrating from board to chip level 
are forcing general-purpose simulators 
into extinction. They just haven't been 
able to adapt. And “kludging’’ together 
different simulators from different vendors 
has been, at best, unrewarding. 

That’s why Viewlogic offers you 
the only real survival path. We give you 
the tools you need to simulate at the 
component and the system level in the 
same environment. You match the best 
simulation tool to each task, and get 
instant access to all the information gen- 
erated across all the tools. 

An environment that’s open to change 

How can we do this? With 
Viewlogic’s SimBus™” — the first simula- 
tion backplane that lets you simultane- 


ously integrate a nearly infinite variety of 


simulation tools — yours, ours, or third- 


party — into one design environment. 
With SimBus you get a unified simula- 
tion environment that: 
¢ Allows you to select the best simulator 
for each specific design task; 
¢ Enables you to combine all your 
simulation capabilities into one com- 
prehensive system solution which you 
can then run concurrently as one 
“super simulator.” This co-simulation 
technology lets you attack the prob- 
lem from as many angles as you like 
at the same time; 
¢ Brings together all the models you 
need for fast, accurate system simulation, 
including Verilog HDL, HSPICE, 
Zycad, VantageSpreadsheet, VHDL, 
LMC, and others. 
The benefits are clear 

Best of all, SimBus lets you simulate 
at any point in the design process, using 
the methodology you deem most 


appropriate. 


For inquiries outside North America, please call (508) 480-0881; 


or fax us at (508) 481-3961. 


All trademarks and registered trademarks are the property of their respective owners. 
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It also protects your investment in 
simulators, models, training and — 
most important — your design data. It 
can even provide you with a smooth 
migration path from Verilog HDL to 
VHDL without jeopardizing your 
Verilog investment. 

If your tools are facing extinction, 
Viewlogic can help you evolve a whole 
new world of possibilities. Call today. 


To find out about 
our complete simulation 


solutions and more, 
call 1-800-873-8439 today 
or fax us at (508) 480-0882. 


VIEWlogic 


PS tt Sk ORY 


CONTROL KNOBS 

FEATURE SOFT FEEL 

A rubberized design with a soft feel 
has been added to a line of instru- 








knob features a two-shot molded 
plastic design with a soft-rubber out- 
er body and a hard inner core that 
comprises the shaft and marker line. 
This texture, combined with subtle 
ridges on the knob’s body, provide a 
pleasing and comfortable grip. The 
knob is suited for all instrumentation 
applications and is supplied in three 
push-on sizes for both splined and 
flatted D shafts. Bodies are black 
with eight colors to choose from for 
the marker line. DM 

Cliff Electronic Components Inc., 
4876 E. Second St., Benicia, CA 
94510; (707) 746-8090. 


NEW PRODUCTS 
PACKAGING 


TURNKEY SERVICE 
DESIGNS, FABS MCMS 
A complete multichip-module (MCM) 
design service provides design, lay- 
out, simulation, fabrication, and test 
of modules. Targeting commercial 
and merchant OEMs, the service ad- 
dresses the concerns of manufactur- 
ers hesitant to turn to MCMs be- 
cause of the significant capital in- 
vestment they represent. The ser- 
vice offers conversion of 
applications to MCM implementa- 
tions and helps with technology deci- 
sions on a price-performance basis. 
Numerous foundry alliances give 
OEMs access to the MCM process 
that best meets their needs. Recent 
projects include high-capacity mem- 
ory modules, analog mixed-signal 
processors, an ATM-to-Ethernet in- 
terface module, and a DSP module. 
Call for information. DM 

MRC Microelectronics, MCM De- 

sign Center, 1720 Randolph Rd. 


S.E., Albuquerque, NM 87106; 


(505) 768-7627. 





MULTIMODE CABLES 
LINK FDDI EQUIPMENT 
Pre-terminated fiber-optic cable as- 
semblies for fiber-distributed data 
interface (FDDI) applications are 
available for interconnection of data, 
voice, and video equipment. The fi- 
ber within the multi-mode, 62.5-u~m 
cable asssemblies is secured with ep- 
oxy to prevent pistoning in the envi- 
ronment in which they’re installed. A 
high degree of precision with respect 
to mating of fibers is achieved 
through use of ceramic ferrules in- 
stead of metal. A large array of ST, 
SC, FDDI, SMA, and mini-BNC as- 
semblies is stocked in both standard 
feet and meter lengths. A test-in- 
spection report included in each ca- 
ble-assembly shipment guarantees 
that assemblies fall within the range 
of 0.5 dB/km loss. Call for pricing 
and delivery information. DM 

Alpha Wire Corp., 711 Lidgerwood 

Ave. Elizabeth, NJ 07207-0711; 

Kathleen Peters, (800) 522- 


5742. 













solutions... 


enhancing software quality. 


performing software debugger. 


emulation. 





- simply the best 


Hitex-Systementwicklung GmbH 
Greschbachstr. 12, D-76229 Karlsruhe 









Fontaine 


Our partners: 


ED Bytecom S.P.R.L. 
@ (010) 223455 

Novitas AG 

@ (01) 9450333 


ITEC Ltd. 






POJE LECTRONIC 


If you are looking for powerful 


No matter which microprocessor or microcontroller you need to 
emulate, efficient tools are vital for reducing development time and 


Hitex knows your debugging requirements like no other company and 
offers you sophisticated in-circuit emulators operated by a high- 


Quality at attractive prices, reliability, and accurate manufacturing 
methods, backed up by our technical support and customer service are 
strengths which characterise us as the leader in real-time in-circuit 


Hitex in-circuit emulators 


@ (0721) 9628-0 - Fax (0721) 9628-149 


@ (1) 60137517 

C A ) Walter Rekirsch (GB) Hitex (UK) Ltd. 
@ (01) 25972700 @ (0203) 692066 

Insitec Elettronica 


@ (02) 66501075 


@ (03) 491202 





Logic Technology 
@ (04760) 78438 


CRC) MacSung Industrial 
®@ (2) 753-2900 

Moda Technology 
@ (02) 785-3753 
ESE Sverige AB 

@ (040) 424110 
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hitex mam 


Me bire. emulators are available for: 


e all variants of the 8051 family 

e 80C165, 80C166, 80C167 

e 8086/88, 80C186/188EA/EB/EC/XL 
e 80286, 80386DX/SX/CX/EX 

e 68K, 6830x, 6833x 


® the 68HC11 microcontroller anil 
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INCREMENTAL ENCODER 
ENSURES LONG LIFE 
A two-channel rotary incremental 
encoder for medium-resolution posi- 
tion-sensing applications produces a 
2-bit quadrature output signal. The 
encoder incorporates the company’s 
silver-on-glass technology for a long 
operating life of 2 million revolutions 
minimum. Other features include a 
highly accurate index pulse and in- 
ternal debounce circuitry. Suited for 
use as a digital panel control or posi- 
tion-sensing device, the encoder con- 
verts rotary motion into electrical 
signals that can be readily used by 
microprocessors for eontrol pur- 
poses. Applications include robotics, 
automatic surface-mount-assembly 
equipment, and precise motion con- 
trol in devices such as servo motors, 
stepper motors, and air cylinders. 
Pricing is less than $18 in lots of 
1000. DM 

Spectrol Electronics Corp., 4051 

Greystone Dr., Ontario, CA 91761; 

(909) 923-3313. 





NEW PRODUCTS 


| COMPONENTS | 


CHIP ATTENUATOR 
ADJUSTS RF GAIN 

The 4100 Series of chip attenuators 
fills the needs of RF-circuit design- 
ers for applications such as tuning 
and gain adjustment in non-linear 
circuits, 


pads for 


matches, and terminations in feed- 
back systems. Frequency range is 
from de to 8 GHz with a VSWR of 
1.25:1. Devices are available in stan- 
dard attenuation values of 3, 6, 10, 
and 20 dB. The parts’ dimensions are 
0.126 in. long by 0.063 in. wide by 
0.024 in. tall. Pricing is $0.99 each and 
delivery is from stock. DM 

ST Olektron Corp., 28 Tozer Rd., 

Beverly, MA 01915; (508) 927- 

9328, ext. 614. 


"Surely... 
we have a better option than these!" 


Yes, you do. 






TVS NETWORKS 

COME IN SIPS, DIPS 

A line of low-cost, low-capacitance 
SIP and DIP networks provides tran- 
sient voltage protection for data 
lines, I/O ports, and ac and de power- 
bus circuits. The devices protect any 





number of unidirectional or bidirec- 
tional lines with fast response times 
and low capacitances of 25 pF. All 
standard voltages are available from 
6.8 to 440 V with peak power to 1500 
W. Packaging is on 0.100-in. centers. 
A eight-line SIP network is priced as 
low as $1.55 in lots of 1000. DM 

Marc Enterprises, 2049 S. Lyon 

St, Santa Ana, CA 92705; (714) 

751-4952. 


Turn your 
excess inventory 
into a tax break and 


help send needy 
kids to college. 


Call for your 
free guide to 
learn how donating your 
slow moving inventory can 
mean a generous 
TAX WRITE OFF 


for your company. 


Call (708) 690-0010 


P. O. Box 3021 Glen Ellyn, IL 
60138 Fax (708) 690-0565 


Excess inventory today....student opportunity tomorrow 
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Sports An Airbag And ABS, 
umps Thru Hoops At 5 Mips, And 
ust Launch By The All-Star Match. 





Now Design It: 


Oh boy. Another full-court press from our pals in marketing. The 
design challenge: ultra-fast execution speeds and more functionality 
..all in time for the February tip-off. That’s where Microchip's 
PICLGCXX cs of mid-range, field-programmable microcontrollers 
jumps in. Racing along 

at up to 5 MIPS, these 
i___ fully loaded &-bit RISC 
devices combine price 







Ee 
gous 

































pe PIC16C64. © 33-=Ss 2Kwords ~—- 128 bytes SPI, [°C, PWM and performance not 
PIC16C71 13 1Kwords 36 bytes ADC p 
available in any 80051 
PIC16C84. 13 1Kwords 36 bytes EEPROM arch itectu re, an d OTP 








Windows is a trademark of Microsoft Corporation. 


design flexibility to match the pace of the marketplace. Code con- 
versions from other MCUs? A slam dunk with a C compiler. And 

the PICL6CXX family is upward compatible with Microchip’s popular 
PIC16C5xX family for a seamless migration path. All this backed by 
the best support and development tools 7 

in the industry. It’s simply the lowest cost, 
highest performance mid-range 8-bit OTP 
solution available. So get a jump on the 
competition. Ask for the Basketball 
Buddy™ Design Kit. Then Design It. 


44-62-885-1077 





NICROCHIP 


The Embedded Control Solutions Company” 
Microcontrollers ¢ Non-Volatile Memories ¢ ASS: 


Arizona Microchip Technology Ltd. ¢ Europe North America ¢ Asia/Pacific ¢ Japan 
Unit 6, The Courtyard ¢ Meadowbank, Furlong Road ¢ Bourne End, Buckinghamshire, SL8 5A) ¢ 44.62-885-1077 


The Microchip logo and name and all other trademarked names are trademarks of Microchip Technology Inc. PIC is a registered 
trademark of Microchip Technology Inc. in the USA. Information subject to change. © 1994 Microchip Technology Inc. All rights reserved. 
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C&K has always been driven by customer Our ultra-modern manufacturing facilities 


satisfaction. We offer the most complete continue to expand, while production tech- 
line of miniature and subminiature electro- niques and inventory control keep pace to 
mechanical switches in the world. More assure you of the best price and fastest 
choices. More options. More attention delivery. These are all important issues 
to your needs. Our Custom Product when considering vendor reduction, 
Development Group will even design and C&K is Meeting the Challenge! 
and build the application-specific For a sample and our new catalog, 






Call (800) 635-5936 or 
Fax (617) 926-6846. 


switch that meets your 


exact requirements. 


€2€ COMPONENTS, INC. €2F€ COMPONENTS, INC. 
Newton Division Clayton / Unimax Division 
800) 635-5936 800) 334-7729 


See us at Wescon/94 Booth #2328-2332 
Manufactured in the USA: MA, NC; and Worldwide: Hong Kong, England, Costa Rica 
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Low Noise OXCOs 
(4 - 25MHz) 













MODEL CO-718SL2 


[co-7i712 _| 
















Aging} 1x10°/day 5 x10°"/day 
3 x107/yr 1 x10°7/yr 
2-5x10° Ar opt. 














+5 x10° 
+1 x10" 


0°C to 50°C 
-20°C to + 70°C 


+1 x10" 
£3x10° 
































Phase 100Hz|-145dBc/Hz =| -155dBc/Hz 
Noise 1kHz|-160dBc/Hz | -163dBc/Hz 
(4-12MHz) 50kHz!-165dBc/Hz — | -168dBc/Hz 
Size. 2x2) 2x%2K1 
*3/4" height optional 
Low Noise OCXOs 

(25 - 200OMHz) 
TYPE | CO-724SL2 | CO-725SL2 
Aging| 2x10°%/day 5 x10'°/day 

5 x10°/yr 1 x10"/yr 





+5 x10" 
tt xc: 


-120dBc/Hz 
-135dBc/Hz 


0°C to 50°C 
-20°C to + 70°C 


Phase 100Hz 
Noise 1kHz 


+5X10° 
44x10°° 
-130dBc/Hz 
-145dBc/Hz 
(75-125 MHz) 50kH2] -157dBc/Hz -140dBc/Hz 


Sel 2x7 xk) 2'x2°x1h" 
*Reduced height available 














To order a Free catalog, or for complete 
engineering assistance, call: 


4@9 (203) 853-4433 
Fax: (203) 849-1423 






¥ 
a 
3 The Crystal Oscillator Company 


VECTRON LABORATORIES, INC. 
P.O. Box 5160. Norwalk, CT 06856-5160. 


A TECHNOLOGIES COMPANY 
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NEW PRODUCTS 
COMPONENTS. 


BRIGHT PLASMA DISPLAY 
HAS 128 BY 32 PIXELS 
Amusement and gaming machines, 
industrial controls, and information 
kiosks are among the applications 
for the APD-128G082, a 128-by-32- 
pixel plasma display. Because it pro- 
duces high brightness (50 fL mini- 
mum) with easy-to-read characters 
and graphics, the device is suited for 





cost-sensitive display applications 
requiring excellent viewing charac- 
teristics. A 12.75-by-3.15-in. viewing 
area is combined with a slim profile 
of less than 0.75 in. Data is presented 
to the display by means of a TTL-lev- 
el CRT-type interface. Options in- 
clude an ASClII-interface controller 
and de-de converter. Pricing is $1385 
in lots of 100 with delivery from 
stock to four weeks. DM 
Dale Electronics Inc., 1122 23rd 
St., Columbus, NE 68601-3647; 
Keith Raysby, (402) 3563- 
6413. 


CERAMIC CRYSTALS 
SUIT PCMCIA PRODUCTS 
Some of the smallest surface-mount 
erystals available today are part of 
the CX Series, with heights ranging 
from 1.3 to 1.7 mm. The devices are 
suited for severely height-restricted 
applications such as PCMCIA cards. 
They’re available in a broad frequen- 
cy range from 9.830 to 100.000 MHz 
and can be specified with either the 
wider industrial operating-tempera- 
ture range or the standard commer- 
cial range. Pricing in lots of 1000 
ranges from $1.45 to $8 depending on 
frequency, with tape-and-reel pack- 
aging standard for orders or 1000 
pieces or more. DM 

Cardinal Components Inc., 22 

S. Park St, Montclair, NJ 07042; 

Caroline Bartlett, (201) 746- 


0333. 


TWO-WAY 90° SPLITTER 
KEEPS POWER IN PHASE 
The model PQW-2-90 two-way, 90° 
power splitter is a wide-band, plug-in 
unit that operates over the frequen- 
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cy range of 30 to 90 MHz (8:1). It typi- 
eally offers high isolation of 27 dB, a 
low 1.1:1 VSWR, and good amplitude 
(0.6 dB typical) and phase unbalance 
(1.0° typical) over the entire band. 
The unit is built for reliable opera- 
tion from —55 to 100°C and is suitable 
for use in various signal-processing 
applications. Pricing is $24.95 in lots 
of 10 to 49 with delivery from 
stock. DM 

Mini-Circuits, P.O. Box 350166, 

Brooklyn, NY 11235-0003; (718) 

934-4500. 


TRANSFORMERS SUIT 

ISDN BRI U-INTERFACES 

A series of transformers is available 
for applications in ISDN BRi U-inter- 
faces with 2BIQ coding. The units 
are matched to the ISDN U-interface 
transceiver devices from manufac- 
turers such as Motorola, National 






Semiconductor, SGS-Thomson, and 
Siemens. These transformers are a 
critical element for compliance with 
the requirements of the relevant 
ANSI and ETSI standards for the 
various loop lengths. For that pur- 
pose, the transformers achieve high 
linearity and accommodate a de cur- 
rent of 60 mA or more. Their low pro- 
file of 0.450 in. suits them for use in 
systems with tight spacing between 
line cards. Pricing is $3.80 in lots of 
250. Delivery is from stock. DM 
Pulse Engineering Inc., P.O. Box 
12235, San Diego, CA 92112; (619) 
674-8100. 
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MATLAB simplifies analysis and algorithm 


development with integrated modeling, design and 
graphical tools. This spectrogram shows how a 
speech signal varies with time and frequency. 


Speak the 
anguage of 
signa processing 


with MATLAB. 


1 MATLAB Signal Processing 
Toolbox is a powerful interactive 
environment for signal analysis, 

algorithm development, and DSP 
design. 


Least Squares Linear Phase FIR Filter 
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Leading-edge filter design tools make it easy 
to design filters to fit any specification. 


123.03 





Because its matrix language is 
ideal for vector processing and 
data analysis, MATLAB helps you 
solve the widest range of signal 


processing problems. 


Signal processing power 

The Signal Processing Toolbox 
gives you an unrivaled ability to 
filter, model, and analyze signals 
and time-series data. Powerful 
functions let you perform FFTs, 
spectral estimation, and filter 
design in a single step, and 


display the results automatically. 


Without writing a single line of C 
or Fortran, you can easily 
explore, create, and apply the 
innovative signal processing tools 
that let you keep up with—and 


advance—the leading edge. 


Rapid algorithm development 
You create DSP algorithms in 
MATLAB just as you would write 
them mathematically. Asa 
result, you can rapidly validate 
your designs long before you 


commit to a full implementation. 


Your work always draws upon 
world-class tools, whether you 
rely on classical methods or invent 


state-of-the art technology. 


MATLAB brings a foundation of 
over 500 math, scientific, and 
engineering functions to your 
desktop. Each function is tuned 
for maximum efficiency and 
numeric reliability. So you always 


get immediate, accurate results. 





Visualization of a 2-D FFT. Efficient FFT 
algorithms form the basis for powerful 
spectral analysis and estimation functions. 


Expand your DSP vocabulary 
With the high-level MATLAB 
language, it’s easy to modify the 
source code for any toolbox 
function, and add your own. Or 
combine signal processing with 
other toolboxes to design custom 


solutions to complex problems. 


Powerful GUI tools let you build 
intuitive applications that look 
like pre-packaged software, but 
address your specific design and 


analysis needs. 
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Signal Processing Toolbox 

¢ Complete tools for filter design, 
analysis, and implementation 

¢ FFT, DCT, cepstrum, chirp-z, 
Hilbert, and other transforms 


¢ Spectrum estimation and 
statistical signal processing 


¢ Signal and linear system models 


¢ Specialized design tools for 
embedded real-time, multi-rate, 
and communications systems 


¢ Integrated with application 
toolboxes, including: 
- Image Processing 
- System Identification 
- Hi-Spec™ 
- Neural Networks 
- Optimization 


The Ultimate Technical 
Computing Environment™ 


MATLAB is an extensible, 
interactive Technical Computing 
Environment that seamlessly 
integrates computation, 
visualization, and modeling, on 
PCs, workstations, and 
supercomputers. You will find it 
wherever people speak the 


language of signal processing. 


For a free technical brief that will 
show you the signal processing 
power of MATLAB, call us today. 


508-653-1415 
The 


MATH 
WORKS 


Inc > 


24 Prime Park Way/ Natick, MA 01760 
Tel: 508/653-1415 Fax: 508/653-6284 
Email: info@mathworks.com 
Mosaic: http://www.mathworks.com 


The MathWorks is represented in the following countries: 
Australia: +61-2-922-6311 © Brazil: +55-11-816-3144 
France: +33-1-45-34-23-91 © Germany: +49-241-26041 
India: ++91-80-2-260-260 © Israel: +972-3-561-5151 
Italy: +39-11-24-85-332 © Japan: +81-3-5978-5410 
Portugal: +34-3-415-49-04 © Scandinavia: +46-8-15-30-22 
Spain: +34-3-415-49-04 © South Korea: +82-2-517-1257 
Switzerland: +41-31-998-44-11 © Toiwon: +886-2-501-8787 
For Belgium, Luxembourg, The Netherlands, United Kingdom 
and Republic of Ireland coll Combridge Control, Ltd: +44-223-423- 
200 or Rapid Data, itd: +44-903-821-266 


MATLAB is a registered trademark of The MathWorks, Inc. 
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TWO-CHIP 2.4-GHZ TRANSCEIVER RAISES PERFORMANCE, 
DROPS COST OF WIRELESS PRODUCTS 


highly integrated, low-cost 

2.4-GHz transceiver chip 

set promises to simplify the 
design of many wireless products, 
while also reducing their size and 
power requirements. Aimed at appli- 
cations—such as wireless LANs, re- 
mote data-entry systems, wireless 
PBXs, and mobile transaction termi- 
nals—the two-chip set consists of the 
TQ9205 amplifier/switch front end 
and the TQ9206 RF up/down con- 
verter. 

Manufactured by TriQuint Semi- 
conductor, Beaverton, Ore., the de- 
vices feature a high degree of inte- 
gration. By minimizing component 
count, the chip set enables designers 
to reduce design time and manufac- 
turing costs, and allows their prod- 
ucts to meet the tight space con- 
straints of today’s portable prod- 
ucts. Both parts are fabricated using 
TriQuint’s proven Gallium Arsenide 
(GaAs) production technology. This 
high-volume process allows custom- 
ers to enjoy GaAs’s superior low- 
noise and high-frequency character- 
istics at the price of comparable sili- 
con devices. Special attention was 
also paid to the power efficiency of 
the devices and incorporation of pow- 
er conservation functions, a necessi- 
ty compact, battery-powered applli- 
cations. 

Under any circumstances, RF de- 
sign can be tricky, but when the 
space constraints of a portable unit 
are introduced, problems can multi- 
ply. As part its effort to assist design 
engineers with the task of evaluat- 
ing and integrating its parts, Tri- 
Quint is offering a pre-engineered 
transceiver in the form of an evalua- 
tion kit. 

The kit includes a ready-to-solder 
pe board, two chip sets, and all pas- 
sive components required to build a 
fully operational transceiver subsys- 
tem. Also included with the develop- 
ment kit are a full set of data sheets 
and application notes. A CAD data 
file of the pe-board layout is also pro- 
vided with the kit. Having a proven 
baseline circuit design should help 
engineers greatly accelerate their 


| 206 BY 





product-development efforts. 

The TQ9205 amplifier/switch con- 
tains two amplifiers and a pair of 
fully integrated receive and transmit 
SPDT switches. Both switches are 
configured to allow half-duplex oper- 
ation at the antenna and filter ports. 
In the receive path, the chip matched 
low-noise amplifier is capable of di- 
rectly driving the RF filter, while de- 
livering a 3.5-dBm noise figure. The 
transmit path includes a medium- 
power (100-mW) RF amplifier with a 
13-dB power/ gain figure (typical). 

Operating from a single 5-V sup- 
ply, the chip’s receiver typically 
draws 33 mA, while the transmitter 
pulls 210 mA in its operating mode. 
The amplifier’s 23-dBm (typical) 
power output and the 14-dBm third- 
order intercept point provide for 
maximum dynamic range with mini- 
mum distortion. 

The TQ9206 integrated RF up/ 
down converter contains mixers, 
buffers, and an on-chip VCO capable 
of tuning across the entire 2.4- to 
2.483-MHz ISM (industrial, scientif- 
ic, and medical) frequency band. On- 
chip output buffering enables the 
chip to be directly connected to the 
divider input of a PLL synthesizer. 
The TQ9206’s receiver conversion 
gain is—1 dB, witha third-order inter- 
cept point at +14 dBm (typical). Pow- 
er consumption has been held to just 
30 mA in receive mode, and 80 mA 
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while it is transmitting. 

Because the chip set’s primary 
market lies in portable, battery- 
based applications, special attention 
was paid to keeping power consump- 
tion to a minimum without sacrific- 
ing performance. Power manage- 
ment is accomplished for both chips 
via CMOS logic-compatible control 
lines. 

Both the TQ9205 and TQ9206 
chip’s Tx/Rx mode-select logic is de- 
signed to stretch available power by 
automatically turning off the elec- 
tronics in the unselected signal path. 
The same logic permits both chips to 
be placed into a power-down mode 
when neither transmit or receive 
functions are being used. 

Packaged in PCMCIA-compatible 
24-pin SSOPs, both devices are avail- 
able in production quantities. In lots 
of 10,000, the TQ9205 amplifier/ 
switch is priced at $9.77, while the 
TQ9206 up/down converter goes for 
$10.42. 

The evaluation board is available for 
$75.00 and comes complete with all 
components, two each of the TQ9205 
and TQ9206 chips, plus data sheets, 
application notes, and CAD-layout 
information. 
TriQuint Semiconductor Corp., 
3625A S.W. Murray Blvd., Bea- 
verton, OR 97005; Joe Skovron, 
(503) 644-3539. 
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Over 165,000 readers 
can’t be wrong 


26 regular issues, 

7 special supplements, 
1 trade show, 
TeleBase’ into service, 
5 years on CD-ROM 


ELECTRONIC 
DESIGN 


A PENTON PUBLICATION 


To subscribe or to receive 
additional information 
call: 201-393-6060 





















SESS 


Trade Shows 
Portable by Design focuses on OEM 
designers of portable, nomadic, mobile, 
and transportable products. 








5 Years on CD-ROM 


A complete library on CD. All the articles, 
photos, drawings, schematics, editorials, 
and letters - all on one easy-to-use disk. 


info service 
A great new way to source products. The 
TeleBase Directory has hundreds of cat- 
egories and is updated monthly. 


Special Supplements 
Seven supplements released yearly 
focus extensively on specific topics. Sup- 
plements make great reference sources 
for electronic design professionals. 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 








ORCAD LIBRARIES 
EASE PCB DESIGN 
The Professional Module Libraries 
are a CAD library resource for engi- 
neers using OrCAD’s PCB 386+ 
board design tools. Productivity is in- 
creased with the more than 2400 
component and socket module pat- 
terns, actual size documentation, 
and descriptive naming conventions. 
The result is higher search and 
match rates in on-line or off-line situ- 
ations. For the quality-control spe- 
cialist, the libraries provide consis- 
tent application of physical stan- 
dards, drill and pad management, 
and the use of reference information 
modules within libraries. Also, these 
features reduce design cleanup. Of 
the 2400+ descriptively-named mod- 
ules, 66% are through-hole and 34% 
are surface mount. Professional 
Module Libraries cost $349, and ship 
within two working days. LM 

916 Design, 1200 W. Sacramento 

Ave., No. 8, Chico, CA 95926; (916) 


894-7876. [TTT 
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SIMULATOR ANALYZES 
FULL-CHIP POWER 
The P-Grid software performs pow- 
er-network analysis for an entire IC. 
P-Grid solves fields in 8D for very ac- 
curate extraction and simulation of 
resistance parasitics, voltage densi- 
ties, and current densities. The soft- 
ware is fast—engineers can simu- 
late an average [C-block power net 
(solving more than 50 million discre- 
tized equations) in a few hours on a 
workstation platform. Key product 
features include: automatic transla- 
tion of 2D layout data to 8D models, 
automatic or specific voltage defini- 
tion, and block or specific current- 
source definition. In addition, the 
tool displays a color-coded view of 
voltage- and current-density distri- 
butions. P-Grid runs on Unix-based 
workstations. It’s shipping now, and 
costs $75,000. LM 

OEA International Inc., 3235 

Kifer Rd., Suite 300, Santa Clara, 

CA 95051; (408) 738-5972. 
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SIGNAL-INTEGRITY TOOLS 
RUN UNDER WINDOWS 
The electromagnetics-based signal- 
integrity design and analysis tools 
from Ansoft now run on a PC under 
Windows. These tools are Maxwell 
SI Eminence, SI Spicelink, and SI Ex- 
tractor. The full range of capabilities 
previously offered by the Unix ver- 
sions of the products is available on 
PCs running Windows 8.1 and Win- 
dows NT operating systems. All to- 
gether, these products offer an inte- 
grated solution to the full spectrum 
of high-speed design issues faced by 
engineers, from signal-delay analy- 
sis through electromagnetic com- 
patibility. Personal-computer ver- 
sions of the products are shipping 
now. Call the company for pricing 
and additional information. LM 
Ansoft Corp., Four Station Sq., 
Suite 660, Pittsburgh, PA 15219- 
1119; (412) 261-3200. [TTT 


DESIGN-DATA VERIFIER 
REDUCES ECO COSTS 
It’s easier to make changes at any 
stage of the design cycle with the 
EDAvalidator family of software for 
design-data verification. ED Avalida- 
tor interfaces with and complements 
the traditional EDA tool suites, pro- 
viding for verification and resynch- 
ronization of design data throughout 
the design and manufacture process. 
This ensure proper ECO and revision 
control between different versions 
and departments in both single- and 
multi-vendor environments. The 
software identifies database differ- 
ences created during the design pro- 
cess. It also lets users selectively or 
globally update the different design 
representations, and synchronize 
the databases. Connectivity and an- 
notated property information such 
as component placement are checked 
and compared. By establishing ap- 
propriate syntax mapping rules, 
EDAvalidator provides an intelli- 
gent compare that ignores syntactic 
differences in checking for equiva- 
lency. EDAvalidator runs on Unix 
workstations, and is available in sev- 
eral configurations. Pricing starts at 
$15,000. LM 

Harris EDA Inc., 7796 Victor- 

Mendon Rd., P.O. Box H, Fishers, 

NY 14453; (716) 924-9303. 
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Goodbye electronic cottage. Say 
hello to a communications world in which 
users will roam free like nomads, yet 
remain as interconnected as if they were 
still hard-wired to their desks. 

Silicon Systems 1s the one mixed- 
signal integrated circuits (MSICs") 
company now involved in all facets of this 
smaller, yet highly evolved, state of 
portable communications: WAN digital 
transmission, LANs, modems and 
wireless communications. 

Partnering with farsighted design 
engineers like you, we re developing low- 
power, high-performance and small- 


E MICRO @ 
¢ WAVE & 


footprint communications ICs for 
motherboard, daughterboard, and 
PCMCIA card integration. For wide area 
network digital transmission. For wire line 
and wireless modems with data/fax 
capability. For portable LANs. And for 
high-frequency wireless applications as 
well as a wide range of other portable 
systems, 

In this small world your next big idea 
becomes all the more achievable when 
you take advantage of our custom MSICs 
product expertise. Our design centers in 
North America and Asia. And our 
comprehensive CMOS, Bipolar and 
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BiCMOS fab process capabilities. Join us. 
Call us for our Communications Tool Kit 
Brochure, and if you'd like, we'll tell you 
how to contact your nearest 

Silicon Systems representative. 
1-800-624-8999, ext. 151. 


Silicon Systems, Inc. 
Communications/Industrial Products Division 
14351 Myford Road, Tustin, CA 92680 

Ph (714) 573-6000 Fax (714) 573-6906 
European Hdg. U.K. Ph (44) 81-443-7061 

Fax (44) 81-443-7022 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


ANALYSIS LOOKS AT 
MIXED-SIMULATION DATA 
Signalscan 3.0 is an analysis tool that 
lets engineers view signals from 
mixed simulator environments. It 
supports data from Cadence’s Veri- 
log products, Chronologic’s VCS, 
Fintronic’s FinSim, Simucad’s Silos, 
Epic’s TimeMill and PowerMill, and 
Meta Software’s HSpice. The tool 
has viewing capabilities for both an- 
alog and digital simulation. And to 
shorten design time, users can mix 
and match signals from different 
simulators, and analyze the results 
simultaneously with one common in- 
terface. Signalscan 3.0 provides 
backward tracing from signals to 
drivers, regression and statistical 
testing support, and an interactive 
signal display. A key component of 
the Signalscan tool is the proprietary 
SST file format that accesses data 
very quickly. For example, signals 
can be loaded from a typical 100- 
Mbyte SST file is just 8 sec. Signals- 
ean 3.0 runs on Windows- and Unix- 
based platforms. It’s available now 
for $4995. LM 

Design Acceleration Inc., 2105 

Hamilton Ave. Suite 370, San 

Jose, CA 95125; (408) 559- 


8500. [TET 


VHDL EDITOR MANAGES 
TOP-DOWN DESIGNS 
Insight HDL is a VHDL design- 
specification and -management tool 
from Summit Design that controls 
the top-down design of ICs and sys- 
tems. The high-end VHDL editor is 
based on the technology and object- 
oriented development environment 
first seen in the company’s Xpert 
HDL tool. Insight HDL expands the 
Xpert HDL features for editing, syn- 
tax checking, synthesis-rule check- 
ing, and design management to in- 
clude intuitive VHDL configuration- 
management capabilities. Insight 
HDL turns the task of creating 
VHDL configurations into a point- 
and-click operation. Engineers can 
view VHDL models through an ab- 
stract graphical metaphor. The tool 
converts text descriptions into tree- 
based graphical representations. In- 
sight HDL costs $11,000. LM 
Summit Design Inc., 9305 S.W. 


Gemini Dr., Beaverton, OR 97005; 


(503) 643-9281. 
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TIMING-DRIVEN SOFTWARE 
PERFORMS IC PLACEMENT 
The HyperPlace placement software 
helps create channel-based, sea-of- 
cells standard-cell, and gate-array 
ICs. A timing-driven mode lets users 
input critical-path timing constraints 
in the Standard Delay Format (SDF) 
so that HyperPlace can minimize 
wire length by placing cells connect- 
ed to these paths closer together. 
HyperPlace’s concurrent algorith- 
mic approach and efficient data mod- 
el mean that even large deep-submi- 
cron designs can be placed without 
problems. Integration with an inde- 
pendent design planner lets layout 
engineers do floorplanning and final 
placement together. They can then 
choose one of many supported rout- 
ing engines to finish the job. Hyper- 
Place, which is shipping now, runs on 
Unix workstations. Pricing starts at 
$30,000. LM 
High Level Design Systems, 3945 
Freedom Circle, Fourth Floor, 
Santa Clara, CA 95054; (408) 748- 
3456. 


WINDOWS-BASED FPGA 
TOOLS SUPPORT VHDL 
VHDL is now an option for users of 
Synario 2.0, the latest version of 
Data I/O’s universal FPGA design 
system that runs under Windows. 
The VHDL option lets engineers en- 
ter, simulate, and synthesize FPGA 
and CPLD designs using the IEEE- 
standard language. Synario inte- 
grates synthesis of VHDL descrip- 
tions with device-specific synthesis 
capabilities for implementation of 
logic diagrams in programmable 
ICs. Simulation is performed with a 
VHDL functional and timing simula- 
tor from Model Technology, Beaver- 
ton, Ore. The Project Navigator, an 
intelligent design-management tool, 
provides a checklist of processing 
steps. Topdown Design Solutions, 
Nashua, N.H., provides a range of 
educational support, including on- 
site training and a VHDL self-start- 
er kit for Synario users. Synario 2.0 
is available for $2995. The VHDL en- 
vironment is purchased as an option 
for $4995. LM 
Data I/O Corp., 10525 Willows Rd. 
N.E., P.O. Box 97046; Redmond, 
WA 98073-9746; (800) 332-8246 or 
(206) 881-6444. 
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Accessories 
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sting 
PCB ese Sidlend e Locates 


low-to-high emissions, displays 
color image, stores data for design 





Four-channel capability, 1 to 300 V/m, 
isotropic probes cover 10 kHz to 
1000 MHz or 80 MHz to 40 GHz. 





Broadband fiberoptic data links ¢ 
Modular plug-in analog systems for 
acquiring and measuring interference 
data, stimulating EUT, displaying 
results in color or monochrome, 
10 kHz to 1 GHz. 





Watch performance of EUT under 
hostile EMI and/or EMP shielded-room 
conditions, in color or monochrome. 


TEM cells ¢ Half again the 
bandwidth of comparable-size 
chambers: To 750 MHz for 15-cm 
EUT, 375 MHz for 30-cm EUT. 





Two models, for isolated GPIB 
connection or isolated TTL connection, 





search for around the lab: Cables, 
coax adapters, connectors, fuses, 





transformers ¢ Match 50-ohm 
input to 12.5- or 200-ohm output. 
Up to 2 kW cw. 


Call toll-free (1-800-933-8181), 
and one of our applications 
engineers will answer the phone. 


AMPLIFIER 








160 School House Road, 

Souderton, PA 18964-9990 USA « Fax 215-723-5688 

In Europe, call EMV: Munich, 89-612-8054; 
London, 908-566-556; Paris, 1-64-61-63-29. ..., 
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CIRCLE 241 


ADD SERIAL I/O 

TO PC PROGRAMS 

The Software Wedge adds two-way 
serial I/O capabilities to DOS, Win- 
dows, OS/2, or NT applications. As a 
result, the software can interface to 
PC programs such devices like elec- 
tronic scales, lab instruments, bar- 
code readers, and other data collec- 


NEW PRODUCTS 
| SOFTWARE _ 


tion instruments. The professional 
versions include the ability to parse 
and filter incoming data as well as 
add in additional keystrokes or date/ 
time stamps. AS a consequence, us- 
ers have control how and where data 
appears in other application pro- 
grams. Other features include timed 
automatic output strings, hot-key ac- 
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tivated output strings, input data 
translation tables, and support for 
16550 UARTs. The DOS and Win- 
dows versions of the Software 
Wedge include serial diagnostic utili- 
ties for debugging communication 
problems. A professional DOS edi- 
tion is $295; a Windows version is 
$395. The standard edition is $199 for 
Windows, $129 for DOS. svt 

T.A.L. Enterprises, 2022 Wallace 

St, Philadelphia, PA 19130; (215) 

763-2620 or (800) 722-6004. 


PROJECT MANAGEMENT 
SERVER DEBUTS 
MPS1 isa multi-project management 
server, which ties together multiple 
users and goes beyond project plan- 
ning, offering a project-manage- 
ment-process. The program main- 
tains multi-project databases and 
plans, tracks, and updates project 
schedules, providing ticklers. It 
tracks and communicates dependen- 
cy status. The software also resolves 
interproject conflicts. It reallocates 
resources based on interproject pri- 
orities. The software also offers e- 
mail capabilities. Pricing for the 
Windows 3.1 version is $995/server 
and 10 clients; the Unix workstation 
version goes for $2995 for a server 
and 10 clients. SVT 

ProjectWare Inc., 1524 Condor 

Way, Sunnyvale, CA 94087; (408) 

773-8237. 


PROGRAM MONITORS 
NET SOFTWARE USE 
SoftWatch is a software tool that en- 
ables end users to get consolidated 
usage reports on software applica- 
tions and to monitor and control 
networked software usage. With the 
software, companies can monitor 
daily, weekly, and monthly use of 
software by individuals, groups, or 
machines and report on this use. The 
reports enable the company to as- 
sess whether its current software 
configuration is adequate for the 
needs of its users. SoftWatch works 
with any off-the-shelf Unix applica- 
tion. Prices start at $495 on a per-ten 
client basis. SVT 
Elan Computer Group Inc., 888 
Villa St., 3rd Floor, Mountain 
View, CA 94041; (415) 964-2200; 
fax -8588. 
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PMO DIRE 
yivery: No oar 
aL (408)74* 


digh performance LCR meters from SRS. 
Absolutely lowest price. Starting at $1295. 


alue. It means getting your money's worth. 


or passive component measurement, the new 
andards in value are the SR720/715 LCR 
eters from SRS. Meters that offer significant 
dvantages in performance and price. 
erformance like .05% basic accuracy, 100 kHz 
‘St frequency, and fast measurement rates up 
) 20 per second. Features like a built in Kelvin 
<ture, averaging, binning and limits, stored 
stups, and quick calibration. With the standard 
$232 and optional GPIB and Handler intertac- 
5, the SR720/715 solves your incoming 
spection and automated test needs. All for a 
‘ice well below what you'd expect. 


he SR720/SR715. Absolute values in a com- 
ex world. Call (408)744-9040 today for more 
formation about the SRS advantage. 


SR720 


* 0.05% basic accuracy 

* 100 Hz to 100 KHz measurement frequency 

* Two 5 digit displays for simultaneous readout 
of major and minor parameters. 

¢ Auto, R+Q, L+Q, C+D, C+R, Series and 
Parallel measurement modes 

* 100 mV to 1.0 V test signals 

* Internal and External Bias 

* Binning and Limits for production testing and 
component inspection. 

¢ RS232 interface 

¢ GPIB and Handler interface (optional) 


SR715 $1295 


Same as SR720 except: 
° 0.2% basic accuracy 


$1995 


* 100 Hz to 10 KHz measurement frequency 


SRS STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408)744-9040 FAX 4087449049 


READER SERVICE 133 















The leading manufacturers of 


electronic components and 





peripherals have 





realized significant 
cost savings by 
specifying LORIN 
Aluma2iusFine” 


Adherence 





LORIN | 
fo tighter foleranc 
AlumalusFine™ 
Z high-strength allo 
selections, and 
performs — 
abrasion resisian¢ 


make LORIN. 





painted or 
coated — : 
 . Aluma>)usFine” 
products - ifs _ 
. the material of — 
integrated colors 





: _ choice for audio, 
won't flake or chip. excellence in aluminum coll finishing - 


Enjoy new design freedom with _ 1960S. Roberts, P. O. Box 766 
Muskegon, Mi 49443-0766 Cormponents: 
LORIN Aluma)iusFine”. 616 722 163] Cs 
fox 726 6186 

800 678 1215  .=—=—__—ehmhsm—es 
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SOFTWARE 





DEVELOPMENT TOOLS 
TARGET L.CONTROLLERS 
Archimedes IDE for Windows, an in- 
tegrated software development en- 
vironment, targets 8-, 16-, and 32-bit 
microcontrollers. The toolset inte- 
grates development tools for embed- 
ded systems under a Windows user 
interface for point and click control 
over all aspects of the software de- 
velopment cycle. It supports compre- 
hensive debugging and error-han- 
dling options in real time or under 
simulation. Real-time debugging is 
supported by means of an emulator- 
based real-time debugger or in the 
absence of an emulator, with an em- 
beddable ROM monitor utility. An in- 
tegrated simulator enables C code 
execution and C source/assembly 
debugging before downloading code 
to the target system. List price, 


gramming environment supplies a 
customized set of graphics and anal- 
ysis techniques that make it easier 
for technical professionals to use De- 
sign of Experiments (DOE) statisti- 
cal methodology. It reduces complex 
experiments to smaller, more effec- 
tive designs to save time and money. 
Also, S+DOX supplies powerful and 





THE 
POWER 








easy-to-use graphical tools to ana- 
lyze experimental results. S+DOX, 
which can be accessed through S- 
Plus for a complete environment, is 
$495 per copy for Windows; $795 for 
Unix platforms. SVT 

MathSoft, 1700 Westlake Ave. N., 

Suite 500, Seattle, WA 98109-9891; 

(206)283-8802; fax-6310. 


DESIGN IN 


ULTIMATE 





SOURCE 


°9-volt 10-year shelf life... Up to 
four times longer working life 
than alkaline. 

°3-volt As compact as the 9-volt... 


When the world's foremost high- 
technology companies need to give 
their battery-powered products the 
longest life and greatest reliability, 


which starts at $1595, includes an 
editor, ANSI C compiler, intelligent 
linker/loader, C libraries, real-time 
debugger, simulator/debugger, and 


make utility. Hosts are PC, Vax, and 
Sun under Windows, OpenLook, and 
Motif. SVT 
Archimedes Software, 2159 Union 
St., San Francisco, CA 94123; 
(415) 567-4010. 


SOFTWARE ENSURES 
PCMCIA COMPATIBILITY 
Installed on a hard disk, CardWare 
2.0 ensures compatibility between 
any host device, such as a notebook 
or handheld computer, and more 
than 250 PCMCIA cards, including 
flash memory, fax/modem, rotating 
media, and LAN cards by what the 
company calls card information 
structure parsing. The software’s 
“hot swapping” enables users to re- 
move one PCMCIA software and re- 
place it with another without reconfi- 
guring or rebooting. A graphical 
user interface (GUI) keeps users in- 
formed of each step in the installa- 
tion or removal process. Contact the 
company for pricing. SVT 
Award Software International 
Inc., 777 East Middlefield Rd., 
Mountain View, CA 04043-4023; 
(415)968-4433;fax-0274. 


SOFTWARE MODULE 

EASES ANALYSIS 

S+DOX add-on software for Math- 
Soft’s S-Plus data analysis and pro- 


EL E C ¥ 320-24 


they turn to... 
ULTRALIFE® lithium batteries. 








cy 


100% Mercury Free 


ULTRA 


B A 3 T E BA 








same10-year shelf life... packs a 

capacity of 3600mAh. 
eThinCell™ The most versatile 
battery system... as thin as!/32 
inch...standard and custom sizes 
for any application. 









LIFE’ 


Tae ans © 


Find out how an Ulralife lithium battery will improve your product's performance. 


Call (800) 332-5000 


(315) 332-7100 
Mail inquires to: PO Box 622, Newark, NY 14513 USA 


Fax (315) 331-7800 


©1994 Ultralife Batteries, Inc. 
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LR33300 


FoR THOSE OF 
YOU WHO LIVE 
BY THE NUMBERS, 


POPP PLCC 


HERE'S [HE 
EASIEST WAY 
TO CHECK 


EVERYTHING OUT, 


THE WORLD'S 


LARGEST OFFERING 
OF TEST CLIPS. 


Today’s boards contain chips that are too 
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LOW-PROFILE CONVERTER 
POWERS DISKS, CD-ROMS 
Converting inputs of 36 to 60 V dc to 
5- and 12-V de outputs, the model! 10- 
0132-01 dual-output de-de converter 
powers large-capacity disk drives, 
CD-ROM drives, and other computer 
peripherals. The unit measures 4 by 





1.7 by 0.8 in. and delivers 50 and 77 W 
peak output. Using thermal-clad 
board materials and surface-mount 
technology, the supply includes 
built-in heat sinking, remote on/off, 
and overvoltage and overcurrent 
protection. Call for pricing and delli- 
very. DM 

MicroENERGY Inc., 745 W. State 

Rd. 434, Longwood, FL 32750- 

4909; Gayle Bojerski, (407) 831- 


2000. 


AUTO TRANSFORMERS 

RUN AT 750 VA MAXIMUM 

A pair of automatic transformers 
steps voltages up or down according 
to application requirements. The sys- 
tems are single-phase types that op- 
erate at a maximum of 750 VA. The 
model SDC 2102 reduces the operat- 
ing voltage from an input of 200 to 
250 V ac, single phase, to an output 
of 1200 to 125 V ac, single phase, ata 


at a 750-VA maximum. List prices 
for the transformers are $475 for the 
step-down model and $515 for the 
step-up type. Call for delivery infor- 
mation. DM 
Pulizzi Engineering Inc., 3260 S. 
Susan St, Santa Ana, CA 92704- 
6865; (714) 540-4229, 


UNIVERSAL SWITCHERS 
SPAN GAMUT OF OUTPUTS 
The Vulcan line of switching power 
supplies offers a wide range of in- 
puts as well as a broad selection of 
voltage outputs from 38.8 to 24 V de. 
The 20-W series is the first to be in- 
troduced in a family that’s projected 
to include wall-mount versions for 
North America, Europe, and Great 
Britain, a universal-input desktop 
model, and open-frame and pc-board 
versions. Desktop models include 
single-, dual-, and triple-output ver- 
sions in a 3.9-by-2.5-by-1.5-in. size. 
Pricing ranges from $25 to $29 in lots 
of 1000. Call for delivery informa- 
tion. DM 

LZR Electronics Inc., 8051 Cessna 

Ave., Gaithersburg, MD 20879; 

(301) 921-4600. 


40-W POWER SUPPLY 

BOOSTS 5-V CURRENT 

The MAP40-3500 is a 40-W power 
supply with more +5-V current than 
typical 40-W units: +5 V at 5 A, +12 
V at 1A, and-12 V at 0.5 A. The tri- 
ple-output unit features automatic 
ac-input selection for worldwide op- 


expensive to toss if ney don’t work. You could 
spend hours (or days) jury- riggin to access each 
an: 


lead because clock speeds and other functions 
make seeing everything essential. 


Fortunately, Pomona offers a series of clips that 
allow you to test the newest chips on the market. 
And a FREE 1994 New Products makes 
finding the right test clip easy. Just look up the 
chip configuration or the device number, and 
you'll find the right Pomona test clip. You can also 





eration over the input range of 90 to 
264 V ac. On-board FCC and VDE fil- 
tering meets Class B conducted- 





call direct for technical assistance at (909) 469- 
2912. Then call or visit your Pomona distributor 
for the clip you need. ITT Pomona Electronics, 
1500 E. Ninth Street, Pomona, CA 91766-3835. 
(909) 469-2900. Fax (909) 629-3317. 


ITT Pomona Electronics 


AN ITT CANNON COMPANY 
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maximum of 750 VA. The basic unit 
is designed for 19-in. rack mounting 
and is 8-1/2 in. high, 5 in. deep, and 
weighs 19 lbs. It has six NEMA 5- 
15R outlets. The model SUC 2108 in- 
creases operating voltage from an 
input of 100 to 125 V ac, single phase, 
to 200 to 250 V ac, single phase, also 
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emissions requirements, and the 
supply is recognized or certified to 
all major worldwide safety stan- 
dards. Call for information on pric- 
ing and delivery. DM 
Power-One Inc., 740 Calle Plano, 
Camarillo, CA 93012; (800) 678- 
9445. 
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Controlled Impedance Ground Plane —_ SCSI Interface Adapters 
Interconnects (GPI™) are Designed 
to Exceed 1 GHZ System Speeds 
Meritec's new Ground Plane Interconnects are 
engineered to match critical application re- 
quirements for controlled impedance. A 
ground plane on the assemblies minimizes sig- 
nal-to-signal crosstalk. The assemblies are 
designed for CMOS, ECL or GaAs logic and 
can handle system speeds exceeding 1 GHZ 
with 35 picosecond rise times. A spring latch 
connects the termination to the housing or to 
a carrier system to allow grouped interfacing 
with single, dual or triple row headers. 


=_— 
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Meritec's SCSI Interface Adapters al- 
low reliable interfacing of 8 bit-to-16 
bit and 16 bit-to-8 bit devices. The 
adapters eliminate the need for multiple 
cable assembly configurations which 
would otherwise be needed to interface 
the devices. Short overall length be- 
tween the mating faces allows dense 
packaging. The adapters are available 
in a variety of configurations, includ- 
ing 50-68 position female-to-female 
(for differential or single end mode sys- 


Digital and analog 
interconnect systems 
that maximize board 
density and budget. 


If you need speed and performance in a 
digital or analog interconnect system but 
have a limited budget turn to Meritec. 


Meritec digital and analog interconnect 
systems are designed to meet the require - 
ments of electrically sensitive applications 
using high speed CMOS, ECL or GaAs logic. 
Our systems are engineered to provide 
controlled impedance and propagation 
delay while minimizing crosstalk. You get ship 
fo stock quality, backed up with technical 
service and applications support All at a cost 


tems), 50 position female-to-68 posi- 
tion male, 50 position male-to-68 po- 
sition female and 50-68 position male- 
to-male. Customer-specific pinouts, 
filtering and terminations are available. 
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Multi Signal Interconnects for 
TTL Fast and Fast CMOS Logic 


thats well in line with tight project budgets. 


For more information and free literature 
on the complete line of Meritec digital 


es 


and analog interconnect systems, i see 
call 216-354-3148. 


MERITEC™ 


A DIVISION OF ASSOCIATED ENTERPRISES 


Where quality assures performance 


1359 West Jackson Street 
PO. Box 8003 a 
Painesville, Ohio 44077 : 
Phone: 216-354-3148 : 60 a 
FAX: 216-354-0509 a... — lC Meritec's controlled impedance Multi Sig- 
p“<._.< > nal Interconnects (MSI™) are designed for 

TTL fast and fast CMOS logic. Precision, 
high strength molded terminations provide 
high reliability in critical applications. Sig- 
nals and grounds are all mass solder ter- 
minated. Grounds are bused to customer 
designated pins. The assemblies mate with 
standard .025" square or round pins on a 
.100" grid. Options include termination 
in me = = | Styles, daisy chain termination, EMI/RFI 
READER SERVICE 105 et eg 2) electrical shielding, center keys, pull tabs 

: ae and many others. 
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Order by FAX: 216/696-6413 
or call 216/696-7000, x 4137 
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EVAL BOARD EASES 
SPEECH COMPRESSION 

An easy-to-use plug-in evaluation 
board helps designers evaluate the 
Q4400 single-chip variable-rate vo- 
coder. The Q0810 board offers a fully 
assembled and tested voice-coding 
circuit board and all the software 


that’s needed to operate in record 
and playback modes. The Q4400 IC 





employs a proprietary algorithm 
that compresses digitized speech at 
bit rates ranging from 2 to 9.6 kbits/ 
s. The board, which comes with a 
telephone handset, installs in any 
IBM-compatible PC. The Q0810 eval- 
uation board sells for $1595 in small 
quantities. The Q4400 variable-rate 
vocoder costs $69 in lots of 1000. 
Both are available now. RN 
Qualcomm Inc., 6455 Lusk Blvd., 
San Diego, CA 92121; (619) 587- 


1121. 


SBUS MEZZANINE CARD 
HOLDS TWo DSPS 

Available with either one or two pro- 
cessors, the SB32C is an SBus-based 
board that’s built with the AT&T 





DSP382C floating: point digital- -signal 
processor. The single-processor 
model (SB82C1) features a peak per- 
formance of 25 MFLOPS and sup- 
plies one stereo codec and 512 kbytes 
of private SRAM. The dual-proces- 
sor board (SB32C2) pushes out 50 
MFLOPS and holds 1 Mbytes of zero 
wait-state SRAM (512 kbytes per 
DSP), and four CD-quality audio I/O 
channels. The 32-bit SBus interface 
supports master and slave transfer 
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modes and can sustain DMA trans- 
fers to and from the DSP’s memory 
at of 3.5 Mbytes/s. There’s also a 
separate 80-pin connector that en- 
ables mezzanine cards to access the 
boards’ DSP serial ports, interrupt 
lines, codec control lines, and DSP 
memory space. Development sup- 
port includes an AT&T compiler, a 
DSP32C assembler, driver for the 
Solaris and SunOS operating sys- 
tems, and a Unix library of C-callable 
functions for host-to-DSP communt- 
cations. The SB32C1 costs $1500, 
while the SB32C sells for $2500. RN 
Communication, Automation and 
Control Inc., 1642 Union Blvd., 
Suite 200 Allentown, PA 18103; 
(800) 367-6735 or ((610) 776- 


6669. 


CONNECT MOUSE TO 
EMBEDDED COMPUTER 
Fitting the PC/104 form factor, the 
PC/104 Mouse module features a Lo- 
gitech three-button mouse and driv- 
er. It permits the addition of a mouse 
to any embedded computer without 
giving up a Serial port or creating in- 
terrupt-request (IRQ) conflicts. The 
module is similar to a bus-mouse 





card, yet it fits the 3.55- by 3.77-in. 
form factor. On-board jumpers allow 
for the selection of IRQ levels two 
through five. Mouse connection is 
made through a 9-pin mini-DIN con- 
nector. A 9-pin header is also sup- 
plied on the board, so the mini-DIN 
can be located in a different position. 
With a mouse and the driver, the PC/ 
104 Mouse sells for $150. RN 

ICS Electronics Inc., 473 Los 

Coches St. Milpitas, CA 95035; 

(408) 263-5500. 
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You Need 
Tree City USA 


Cs ity trees add the soft touch of nature 
to our busy lives. They cool our 
cities, fight pollution, conserve energy, i 
give wildlife a home, and make our i 
neighborhoods more liveable. 

The trees on city property, along 
streets and in parks, are an essential part 
of the urban forest. To keep these trees 
healthy and abundant, your town 
needs an organized program for I 
their care...an annual action 
plan to plant and prune the 
city’s trees, and to main- 
tain their health. 

You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in ! 
your neighborhood, | 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 
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The National 
J Arbor Day Foundation 





LOW-COST DATA BOARD 
HAS 16 INPUT CHANNELS 
The PCI-20428W is a full-featured 
data-acquisition board aimed at 
OEMs and cost-sensitive applica- 
tions. The board features 16 analog 
input channels (12 bits at 100 kHz), 
two analog output channels (100 
kHz), eight digital inputs, eight digi- 
tal outputs, one counter/timer, con- 
current analog input and output 
DMA capability, a rate generator, 
and software drivers. Two versions 
are available. One has programma- 
ble gains of 1, 10, and 100. The other 
has programmable gains of 1, 2, 4, 
and 8. Included are C libraries for 
DOS and Windows DLL support. 
The libraries are compatible with the 
company’s Master Link software li- 
braries, which are available sepa- 
rately. The PCI-20428W costs $395 
and is available immediately. JN 
Intelligent Instrumentation, 6550 
S. Bay Colony Dr., MS130, Tucson, 
AZ 85706; (800) 685-9911 or (602) 
573-0887. 
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I struments. 


UNIT CALIBRATES MANY 
TYPES OF PRODUCTS 

The 5500A Multi-Product Calibrator 
lets users calibrate a wide range of 
de-to-low-frequency instruments. 
Capabilities include digital and ana- 
log multimeters and oscilloscopes to 
200 MHz, thermocouple and RTD 
thermometers, power meters, power 
harmonics analyzers, process cali- 





Le 


brators, chart recorders, data log 
gers, panel meters, and current 
clamps. Optional Windows-based 
software automates calibration pro- 
cedures and documentation. The 
5500A sells for $9995. The oscillo- 
scope option (5500A-SC) is $6500, and 
the 5500/CAL software is $2500. JN 

Fluke Corp., P. O. Box 9090, Ever- 

ett, WA 98206-9090; (800) 443- 

5853 or (206) 356-5500. [TTF 


These unique, well-regulated 2kV 
power supplies will drive your 
photomultiplier tubes, solid state 
detectors, flow sensors and 
spectral lamps -- in a mere “toe 
print” on your PC board. 


Reduce your power supply space requirement by 
80% and increase PC board packaging density 
significantly with Spellman’s integrated surface-mount 


MHV series. 


Regulation is 0.038%. All modules are vibration and 
shock resistant. They are EMI/RFI shielded with 

Spellman’s unique, sealed-metal case construction. 
Order MHV now for your current design projects. It 
will change the way you think about power supplies. 


Only $250 each. 
Shipped from stock. 
To order call: 


(516) 349-8686 FAX (516) 349-8699 


PAE LECTRONIC 





PROGRAMMER HANDLES 
WIDE ARRAY OF PARTS 
As astandalone programmer for em- 
bedded microcontrollers, semicon- 
ductor memory, and programmable 
logic devices, the Model 2000 uses re- 
programmable gate arrays to handle 
a wide range of pinouts and package 
types. The unit efficiently writes 
data from any RAM address to as 
many as 16 sockets in parallel, but 
reads and verifies them individually. 
Hight, 16-, or 32-bit wide devices can 
be programmed in block, interlace, 
block/interlace, or gang operation. 
Free lifetime device updates are 
available from the company’s 24- 
hour online bulletin-board system. 
Users can transfer the updates to the 
Model 2000 through its 3.5-in. disk 
drive. The Model 2000 standalone de- 
vice programmer costs $1995. Socket 
modules start at $995. Delivery is in 
one to two weeks. JN 

Bytek Corp., 543 N.W. 77th St, 

Boca Raton, FL 33487; (407) 994- 

3520 or (800) 523-1565. 
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Spellman High Voltage Electronics Corp. 
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The world’s smallest 
thermal cutoff 
















SM/G-Series 
provides fast response 
in tight spots. 






Safety concerns don't go SEFUSE devices are mass-produced at NEC's highly auto- 
_ away just because products mated facilities. They conform to all the world’s major 

_ shrink in size. In fact, the need _ safety standards, Tera tel area UL, CSA, VDE, BEAB and MITI 

to yelcrag oy circuits oe Uapan). And ee I help you c conform to the ene iees 








Rated Current (AC) —™” 


- Taiwan Tel-02-719-237. Fax 
jan Tel: 03 3798-618. Fax: 


To Peak 


HDL Pertormance. 


hen you just want to get to 

synthesis, do hard-to-use 

VHDL methodologies put 
you between a rock and a hard place? 
Then rise above them. Step up to Visual 
HDL" and Xpert HDL; two high-pow- 
ered, high-level productivity solutions 
from Summit Design. 


From the moment you start up, Xpert 
HDL helps you and your design team 
perform at your peak. Easy to learn, 
easy to use, it’s an object-oriented VHD 
capture environment packed with fea- 
tures that speed every step of the way. 
Syntax-aware editing for higher accu- 
racy. With VHDL code management 
for greater control. And synthesis-style 
checking for early error detection. 


Visual HDL boosts your productivity 

to even greater heights. The only HDL 
solution that freely integrates VHDL 
with four graphical languages, it lets yo 
express your design in the medium of 
your choice, debug at the highest levels, 
and produce synthesis-ready VHDL. 


So, set your sights on new productivity 
and design quality heights. Give us a cal 
at 1-800-700-5977. Let us tell you more 
about Xpert HDL, Visual HDL, and how 
they'll help you reach the top of your 
top-down design. 


SUMMIT 

® a 
Summit Design, Inc 
Raising Design Productivity to New Height 


9305 S.W. Gemini Drive, Beaverton, OR 97005-7158 
Summit Design and Summit Logo are trademarks of Summit Design, Inc. 
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NEW PRODUCTS 
ANALOG 


VOLTAGE-FEEDBACK IC OP AMPS 
HANDLE SIGNALS TO OVER 220 MHZ 


pair of voltage-feedback IC 
op amps from Analog De- 
vices, the AD9631/AD9632 
offer the previously unavailable 
combination of spurious-free dynam- 
ic range, small- and large-signal 
bandwidth, and slew rate. The large- 
signal bandwidth of earlier wide- 
band voltage-feedback op amps did 
not track the devices small-signal 
bandwidth. The two ICs, which re- 
sult from the company’s bonded-wa- 
fer complementary bipolar process 
(XFCB), are designed for stable 
closed-loop gains of one and two re- 
spectively. At a gain of 1, while driv- 
ing 100 0 and running off +5 V, the 
AD9631 provides a minimum small- 
signal (400 mV p-p) and minimum 
large-signal (4 V p-p) 3-dB band- 
widths of 220 MHz and 150 MHz, re- 
spectively. Under similar conditions, 
but at a closed-loop gain of 2, its sib- 
ling provides minimum large and 
small-signal 3-dB bandwidths of 180 
MHz and 155 MHz, respectively. 

Typical bandwidth for 0.1-dB gain 
flatness, while driving 100 2 with 
300 mV, runs 130 MHz. Minimum 
slew rate of the 9681 runs 1000 V/s; 
of the 9632, 1200 V/rs. Their output 
typically settles to 0.1% and 0.01% 
for a 2-V step in 11 ns and 16 ns, re- 
spectively. Aimed at handling preci- 
sion video signals, the op amps pro- 
vide a maximum differential gain 
and phase error of 0.06% and 0.04’ at 
3.58 MHz, while driving 150 ©. Typi- 
cal phase non-linearity from dc to 100 
MHzruns 1.1°. Maximum second har- 
monic distortion for a 2-V p-p signal 
at 20 MHz runs -57 dB for the 
AD9631; -47 dB for the AD9632. Un- 
der similar conditions, maximum 
third harmonic distortion run —-69 dB 
and -67 dB, respectively. 

While designed for wide-band ac 
applications, the ICs’ minimum/ 
maximum de specifications (mea- 
sured at a closed-loop gain of 50) are 
typical of wide-band op amps de- 
signed for low-gain operation. Open 
loop gain is 46 dB, offset voltage is 
+10 mV for the 9631, half that for 
the 9632. Offset drift is typically +10 
uwV/°C. Maximum bias currentruns 7 
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pA and maximum common mode re- 
jection ratio is 70 dB. The op amps 
can run from split +3- to +6-V rails 
with a maximum quiescent current 
of 21 mA. They operate over the ex- 


tended industrial temperature range 
and come in 8-pin DIPs and SOICs. 
Military temperature versions come 
in Cerdip packages. In lots of 1000, 
they start at $4.12 each. 
Analog Devices Inc.,181 Bal- 
lardvale St., Wilmington, MA 
01887; (617) 937-1428. [TTT 
@ FRANK GOODENOUGH 


~~ engineering a dream come ea | 
) Just Talk to Lumex... 


Harnessing photons in visible and nearinftared 
wavelengins | is Our only ayy. eal our 


Get Your Design LUMEXized! 


READER SERVICE 102 


SEPTEMBER 19, 1994 





DES I16 NEY 





NEW PRODUCTS 
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13-BIT DACS ON ONE CHIP 
GUARANTEE MONOTONICITY 


esigned for applications 
ranging from ATE to an 
eclectic variety of instru- 
mentation systems, the MAX547 
squeezes a total of eight, 13-bit volt- 
age-output d-a converters into 44-pin 
flatpacks and PLCCs. It easily re- 
places the combination of eight, 12- 
bit, current-output d-a converters 
and eight precision op amps while de- 
livering twice the resolution. 





All of the DACs guarantee mono- 


tonic operation over their operating 
temperature range (differential non- 
linearity runs a maximum of +1 
LSB). Versions screened for mili- 
tary, extended industrial, and com- 
mercial temperatures are available. 





130-MHZz OP AMPS OFFER 


1.6nV/V HZ NOISE 


pair of wide-band (1380- 
MHz), low-noise IC op 
amps, the CLC426 and 
CLC428, are challenging the current- 
feedback op amps’ domain. The sin- 
gle CLC426 is stable down to noise 
gains of 2 (closed-loop gains of +2 or 
-1), while both op amps in the dual 
CLC428 are stable to noise gains of 1 
(closed-loop gain of +1). However, 
most specifications (all typical) are 
provided at closed loop gains of +2, 
while driving 50 9 (feedback and 
load resistors equal 100 2). 

Although stable at low gains, the 
devices’ low-noise and low-offset 
voltage lend them to high-gain appli- 
cations, albeit dc open-loop gain typi- 
cally runs only 60 dB. Both devices 
can operate from single or split sup- 
plies. 

Under the conditions listed, small- 
signal (500-mV p-p) —3-dB bandwidth 
of the CLC426 runs 130 MHz, while 
large-signal (5-V p-p) bandwidth 
runs 50 MHz. Input voltage and cur- 
rent noise from 1 MHz to 100 MHz 
runs 1.6 nV/V HZ, and 2 pA/V HZ, 
respectively, while offset voltage 
runs less than 1 mV and offset 
drift less than +3 pV/°C. Settling 
time for a 2-V step to 0.05% runs 16 


ETE 





























Integral nonlinearity (relative accu- 
racy) typically runs better than +0.5 
LSB. Operating from split £5-V sup- 
ply rails, DAC outputs can be config- 
ured to provide unipolar or bipolar 
output swings of -£4.2 V across 10 
kQ and 50 pF while slewing at 3 V/ 
us. The chip’s high-speed, double- 
buffered parallel-logic port, and its 
5-us settling time allow for fast up- 
dating. The output of all eight DACs 
are reset to zero at power up. In 
quantities of 1000 units, pricing 
starts at $29.60 each. 
Maxim Integrated Products, 120 
San Gabriel Dr., Sunnyvale, 
CA 94086; (800) 722-7600, ext. 
6326. 
@ FRANK GOODENOUGH 


a ot 
ar OM 






ns, and it slews at 500 V/ys. 
Second and third harmonic distor- 
tion for a 1-V p-p signal at 10 MHz 
runs -62 and -68 dB, respectively. 
The op amp features an external sup- 
ply current adjustment, permitting 
designers to optimize power, band- 
width, noise, and distortion for each 
application. It draws 11 mA from the 
split 5-V rails. In quantities of 
1000, it goes for $3.95 each. 

The dual CLC428 provides small- 
and large-signal — 3-dB bandwidths 
of 80 and 40 MHz, respectively, how- 
ever settling time, slew rate, noise, 
distortion, and most other specifica- 
tions are similar to that of its sibling. 
In quantities of 1000, it goes for $5.49 
each. 

Comlinear Corp., 4800 Wheaton 
Dr., Fort Collins, CO 80525- 
I483; (303) 226-0500 
@ FRANK GOODENOUGH ‘ti oe 
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Order by FAX: 216/696-6413 
: or r call 21 a we x r 413 7 . 


Proceedings of Portable By Design 


Sponsored By Electronic Design Magazine 





Price $150.00 per copy (add $12.00 shipping & handling per copy) 


A conference for OEM Designers of portable, nomadic, mobile, 
transportable and hand-held products. The product areas 
covered in these proceedings include almost 800 pages of 
information on: 


* Power Circuits 

* Connectivity 

* Input Devices 

* Managing Mechanical/Electrical Design Teams 
* Expandability/Configurability 

* Engineering The Whole System 

* High End Microprocessors 

* Low-Power Microncontrollers 

* Power Management 

* Application Development & Operating Systems 
* Batteries 

* Displays 


For additional or ordering information, please call (201) 393-6075 
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TINY 8-PIN SMALL-OUTLINE IC SENSOR ARRAY 
CONVERTS LIGHT TO FREQUENCY 


imed at applications rang- 
ing from environmental- 
pollution monitoring sys- 
tems to color sensing and controlling 








me 


Nowa unique offer 





photographic exposures, the TSL230 
from Texas Instruments is the indus- 
try’s first integrated light-to-fre- 
quency sensor. Count its output 
pulse train, and the system has con- 
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to accelerate the write-off of your old CAD-System 


Instead you get a top model from Ultimate Technology, the reliable European Supplier that does listen to their 
users (regular surveys and User Group meetings available to all users). ULTlboard became famous for its 
guaranteed Design Integrity: thanks Real Time Checks mistakes are prevented! The project duration will be 
substantially shortened compared to less intelligent systems which find mistakes during post process checks. 


SPECIAL If ae order the ULTIboard Advanced Designer System 


OFFER 


*No matter what brand, does not apply 
fo demo sysyems. Although not 
designed for Challenger users, this 
unique offer is also available fo ther! 


be 
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ore September 30, 1994, puns your current CAD 
System & Version number" , you pay only USS 1.785 instead of 
USS 2.975 (excl. S&H/taxes) for this top of the line 32-bit 2.800 
pin design capacity Schematic and PCB Design System, including 
tas advanced Ripup & Retry Autorouter ULTlroute GXR! 

















Also available is a full function Evaluation System (as described above, with a 200 pin design capacity and including Introduction and Tutorial manuals) for only US$ 40 excl S&H/Tax). 


ULTIMATE Corporate Headquarters: Energiestraat 36, 1411 AT Naarden the Netherlands, tel. (+31) 2159 - 44444, 
___ TECHNOLOGY fax 43345 Intern. Reply number 464, NL 1400 WC Naarden (no postage required) 


2 





USA & GG: tel.: 1-800-2676631° fax: 519-6512259 
GR. ne ULTIN ATE tel.: 0734-812030 = fax: 815323 
GERMANY Faube Electronic tel.: O30-6914646 fax: 6942338 
infocomp GmbH _ tel.: 09721-18474 fax: 185588 
: PDE CAD Systeme tel.: 08024-91226 fax: 91236 
Kmega ellie —tel.: 07721-91880 fax: 28561 
BELGIUM tel.: 015-401895_ fax: 401897 
: Fellin: rey DAO tel.: 087-882755 fax: 890072 
PCB Design Serv. tel.: 051-316585 fax: 314632 
Minelec tel.: 02-4603175 fax: 46106024 
G. Electr. Liegeois tel.: 041-234541 fax: 237413 
NETHERLANDS tel.: 02159- aot fax: 43345 
- FRANCE Partner tel.:086-335032 fax: 335017 
ae Setia tel. 067-521202 fax: 045611 © 
Kevin tel.: O2- 48706300 — fax 48706500 © : 


DISTRIBUTOR INQUIRIES WELCOME at our Corporate Headquarters. 


i Technical support from multinational Company established in 1973. Local duties (non EC) and/or sales tax may apply. 
ULTIboard, ULTIcap and UlT|mate are (registered) trademarks of ULTimate Technology BV/Ltd/GmbH/Corp. All trademarks are of their resperive companies. 
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PORTUGAL Ferreira & Bento tel.: 01-3152763 fax: 522643 
GREECE Micronics tel.: 01-9914786 fax: 9951814 
TURKEY Eptam tel.: 216-4114412 fax: 4114413 
DENMARK DeSeCAM tel.: 048-241204 fax: 241204 
NORWAY Teleinstrument tel.: 66-901190 fax: 901212 
SWEDEN _ Terco tel.: 08-7405500 fax: 7404201 
ICELAND  .__-_—«DNG Electronics tel.: 96-11122 fax: 11125 
SLOVENIA - Safe International tel.: 061-1591568 fax: 1591568 
JAPAN KK Rocky tel.: 03-32284511 fax: 33881391 
TAIWAN/CHINA Leesel International tel.- O2-7059063 fax: 7032016 
KOREA KKIC tel.: 02-56530980 fax: 5640975 
ee SINGAPORE SamCom Electronics tel: 7841100 fax: 7841227 
_ AUSTRALIA Jet-Power Pty. ltd. tel.:03-8080745 = fax: 8083513 
— INEW. ZEALAND RA Bell Instruments tel.: 04-4764516 = fax: 4767676 
ARGENTINA Varimak tel.: 01-7931617. 


fax: 7931336 





corte light aeieity to a digital 
word. 

When monitoring pollution, pre- 
cise, cost-effective, light-intensity 
analysis can measure fluid opacity, 
control chemical processes, and de- 
tect ultraviolet light. 

Needing just 5 mW of power from 
a 3-V rail, the integrated circuit com- 
bines the work of a photodiode, a 
low-bias-current op amp, and a volt- 
age-to-frequency converter. Its sen- 
sitivity is pin programmable using 
an electronic aperture technique to 
one of three settings—l1x, 10x, or 
100x. Consequently, it provides sys- 
tems built with the TSL230 a dynam- 
ic range of 160 dB. 

The IC’s serial output can go di- 
rectly to a microcontroller, a digital- 
signal processor, or digital logic for 
processing, depending upon the 
speed, accuracy, and cost require- 
ments of the application. 

In most applications, the TSL230 
SOIC sensor array and a small micro- 
controller will replace high-resolu- 
tion analog-to-digital converters, 
while at the same time actually rais- 
ing the dynamic range and reducing 
cost. 

The chips user-programmable out- 
put sealing allows the output fre- 
quency range to be optimized for 
various microcontroller speeds and 
measurement techniques. 

The TSL2380 comes in a clear plas- 
tic, 8-pin dual in-line package. In 
quantities of 1000 units, they cost 
$2.76 each. 

Texas Instruments, Box 172228, 
Denver, CO 80217; (800) 477- 
8924, ext. 4500. 

M@ FRANK GOODENOUGH 
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8 Pin Straight 
Backplane 


Here’s how HARTING’S new 
Module 


modular 50Q micro-coaxial 
contact, designed for high speed 
data transfer rates, answers the 
needs of permanently increasing 
density and transfer rates of electronic 
components in telecommunications and 
computer equipment. 









angled - 
er Card 4 


e Provides More Space Efficiency - 2, 4 
or 6 contacts in just 25 mm of board edge. 

High density allows up to 60 coax - connec- 
tions on a double eurocard. 


6 Pin Straight 
Backplane Module 
With Red 

Protection Cap 









e High Frequency Capability - allows trans- 
© mission of signals up to 2.5 GHz. 50Q controlled 
impedance. VSWR 1.25:1 (at 50Q, up to 2 GHz). 
Insertion loss 0.25 dB. 


e Easy Handling - Approved technology, solderless, 
press-in terminations. Mating force per contact < 5N 


— ° Cost Efficiency - Modular tool system with quickly 

exchangeable tools and inserts for all types of applications. 
Protection caps give protection during transport and allow 
assembly with flat rock tooling. 


¢ Application Flexibility - Compatible with 19” rack 
equipment practice and IEC/IEEE Metric equipment practice. 





PCB termination on both daughterboard to backplane connection 
permits bringing signals directly into the backplane without a cable 
transition. Add the high quality (ISO 9001 CERTIFIED) and dependable 
performance and service HARTING is known for worldwide and you 

have a WIN-WIN opportunity. Call, FAX or write: 


Complete information 
; and expert application 
S \ assistance available 








See us at Wescon Booth #1381, 1383, 1385 


vailable from 

bisihcomapar Connectors from HARTING - the quality connection 
uthorized HARTING ELEKTRONIK, INC. 2155 Stonington Ave., Suite 212 
ARTING P.O. Box 95710, Hoffman Estates, Illinois 40195 


istributors READER SERVICE 148 Phone: 708/519-7700 © Fax: 708/519-9771 
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COMPUTERS & PERIPHERALS 


3.5-IN. DISK DRIVES 
SUITSERVER APPS | 
Designed for desktop PCs, worksta- 
tions, servers, and RAID subsys- 
tems, the 3.5-in. Filepro Perfor- 
mance series of hard-disk drives of- 
fer capacities of 2- and 4-Gbytes. The 
8.5- to 9.5-ms access time and low la- 
tency comes from the 5400- or 7200- 
rpm rotational speed. Available in- 
terfaces include 50-pin fast SCSI 2, 
68-pin D-type fast and wide SCSI 2, 
and 80-pin Single-Connector Attach- 
ment (SCA) fast and wide SCSI 2. 
The 2105 is a five-platter drive that 
spins at 5400 rpm. It offers a head-to- 
media transfer rate of 73.1 Mbits/s 
and a 2-Gbyte capacity and sells for 
$1095. The 2-Gbyte 2107 spins at 7200 
rpm, improving the transfer rate to 
87.4 Mbits/s. It costs $1195. The 
$1895 4207 uses ten platters to store 
4 Gbytes. It also spins at 7200 rpm. 
Each has a minimum cache buffer of 
512 kbytes. The MTBF is rated at one 
million hours. In addition, the drives 
consume just 5.9 to 12.7 W in idle 
mode, making them suitable for ap- 
plications where low heat output is 
needed to maintain data integri- 
ty. RN 

Conner Peripherals Inc., 3081 

Zanker Rd., San Jose, CA 95134; 

(408) 456-4500. 


NOTEBOOKS OFFER 
MULTIMEDIA FUNCTIONS 
Two new members have joined the 
TravelMate 4000M series of high- 
performance multimedia notebook 
computers. The 4000M/50 Dual-Scan 
Color and Active-Matrix Color fea- 
ture a 50-MHz SL-enhanced 486SX2 
microprocessor, a Type III PCMCIA 
card slot, an integrated pointing de- 
vice, and built-in multimedia capabil- 
ities. The notebooks are compatible 
with a CD-ROM docking station. The 
multimedia functionality comes 
from the ability to handle Indeo vid- 
eo technology and integrated 16-bit 
audio. The standard 4 Mbytes of 60- 
ns DRAM is expandable to 20 
Mbytes. There’s also 1 Mbyte of vid- 
eo memory. The units weigh under 5 
lbs., including the NiMH battery. 
Prices for the 4000M/50 systems 
start at about $3000. RN 

Texas Instruments Inc., P.O. Box 

6102, MS 3242, Temple, TX 76503; 

(800) TI-TEXAS. 


SPARCSTATION SYSTEMS 
OFFER UPGRADE PATH 
Two SparcStation 5-compatible 
workstations are built with micro- 
Sparc II processors and offer an up- 
grade path to the SparcStation 20 
level. The SWSS5 series is suited for 
CPU-intensive applications, such as 
graphics and CAD. The SWS5/85 
comes with an 85-MHz processor and 
a 24-kbyte cache to supply 64 SPE- 
Cint92 and 55 SPECfp92. The SWS5/ 
100 is designed with a 100-MHz mi- 
eroprocessor to perform 70 SPE- 
Cint92 and 61 SPECfp92. It also of- 
fers a 24-kbyte cache. Both systems 
have three SBus expansion slots, a 
64-bit AFX graphics bus, and room 
for up to 256 Mbytes of RAM. Stan- 
dard interfaces include one parallel 
and two serial ports, a fast SCSI-2 in- 
terface, a 16-bit audio connector, and 
a 10-BaseT twisted pair capability. 
Prices start at $3495. RN 
Integrix Inc., 1200 Lawrence Dr., 
Suite 150, Newbury Park, CA 
91320; (800) 300-8288 or (805) 375- 
1055. 


FLASH CARDS 
PERMIT XIP 
A series of flash-memory cards, 
ranging 2 to 10 Mbytes in capacity, 
offer an execute in place (XIP) capa- 
bility. Using XIP, an application pro- 
gram stored in the card is executed 
directly from the card without hav- 
ing to be loaded into RAM. This ap- 
proach produces a smaller and faster 
system with a longer battery life. 
The cards permit designers to build 
systems with less RAM, thus reduc- 
ing costs. The cards could even serve 
to eliminate hard-disk drives from 
portable systems. They conform to 
the PCMCIA 2.0 specification and fit 
the Type I form factor. Four capaci- 
ties are available—2, 4, 8, and 10 
Mbytes. Memory can be organized in 
either a byte- or word-wide format. 
Access times are 250 ns, maximum. 
System performance can be further 
improved by combining the cards 
with flash file system designed for 
blocked media. Prices for the cards 
start at $230 in quantities of 500. RN 
Hitachi America Ltd., Semicon- 
ductor and IC Div., 2000 Sierra 
Point Pkwy., MS-080, Brisbane, 
CA 94005; (800) 285-1601, ext. 
16. 
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Transient Analysis 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 
simulation and edit-simulate cycles — on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 





AC Analysis 


from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages —with power to spare. Further, it’s 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed — on larger circuits. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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SINGLE CHIP EMPLOYS NEURAL-NET ALGORITHMS 


TO RECOGNIZE, SYNTHESIZE SPEECH Dave Bursxy 


he RSC 164/264 combines an 
8-bit RISC processor with 
neural-net algorithms for 
speech recognition, while using the 
RISC engine to perform high-quality 
speech synthesis and system control. 
The one-chip recognition/synthesis 
processor can thus perform speaker- 
independent speech recognition, as 
well as high-quality speech synthe- 
sis using a time-domain compression 
scheme that improves on convention- 
al ADPCM. The RSC 264 is a full sys- 
tem on a chip with ROM, RAM, 16 
general-purpose I/O lines, a-d and d- 
a converters and the dedicated 8-bit 
RISC processor. The RSC 164—basi- 
cally the same chip—also has an in- 
terface to off-chip memory for devel- 
opment or extended vocabulary. 

The highly-integrated chips, 
which sell for as little as $3.25 apiece, 
trim the system cost because all 
that’s needed to supplement the chip 
are a microphone, input amplifier, 
speaker, output amplifier, a few 
switches, and the batteries and pc 
board (less than $2. in additional com- 
ponents). Furthermore, the use of 
neural-net algorithms lets the cir- 
cuits achieve accuracy levels compa- 
rable to chips costing many times 
that of the RSC devices. 

Built in CMOS, the chips also in- 
clude a power-down mode to help 
minimize power drain—the chip 
draws less than 10 pA of standby 
current. Dual on-chip oscillators in- 
clude a 82.7-kHz oscillator for opera- 
tion from inexpensive watch crys- 
tals, and another oscillator for use 
with standard high-frequency crys- 
tals. Automatic gain control is also 
included on the RSC chips to compen- 
sate for people not optimally posi- 
tioned with respect to the micro- 
phone or those who speak too softly 
or loudly. The on-chip memories pro- 
vide enough storage for over 40 sec- 
onds of high-quality speech or sound 
effects. And the RISC processor, 
with its roughly 4 MIPS throughput, 
can recognize vocabularies of hun- 
dreds of words, which would typical- 
ly be organized in nested menus of 2- 
10 words each. The short menus re- 
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duce the search time and improve the 
recognition accuracy. On-chip digital 
filtering helps improve the overall 
accuracy of the recognition by pre- 
processing the signals. Larger menu 
vocabularies can also be used, how- 
ever word selection must be done 
carefully to minimize the use of simi- 
lar-sounding words in the same 
menu. 

The neural algorithms and synthe- 
sis can be used in tandem to provide 
verification of a partially recognized 
word. For instance if the chip should 
fail to recognize a word, the algo- 
rithms could assign weighting fac- 
tors to set up a most-likely response 
or a totally unrecognized response 
and then have the synthesis function 
respond with a question, asking the 
speaker to verify the spoken word ei- 
ther by repeating if it wasn’t recog- 
nized or answering yes or no if the 
system guessed at the word. 

The algorithms employed in the 
neural-network by Sensory perform 
the word classification—they classi- 
fy the sound as belonging to one of 
the possible words within a set of 
words. The network is trained by a 
supervised learning paradigm—it is 
provided with a set of examples of 
categorized sounds, and the connec- 
tion strengths between units are ad- 
justed to produce the appropriate 
category response to each of the 
training examples. If the network 
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has learned well, it will then be able 
to generalize and classify novel ex- 
amples of words correctly. 

The neural network used by Sen- 
sory is structured to perform Bayes- 
ian classification. Thanks to the use 
of an explicit probabilistic model in 
the network, prior class probabilities 
can be incorporated and the network 
outputs can be interpreted as a prob- 
ability distribution over classes. The 
training procedure explores the 
space of neural network models as 
well as weighting coefficients; cross- 
validation techniques are used for 
model selection. A cross section of 
between 300 and 600 voice samples is 
used to provide a broad cross-section 
of typical speakers. 

Sensory also created a vocabulary- 
development environment for recog- 
nition or synthesis. Custom ROM 
data can be encoded for a masking 
charge of $3500; vocabulary-devel- 
opment charges start with a base fee 
of $2500 and $250/word for recogni- 
tion, and $500 per recording session 
plus $50 to $100/word for synthesis. 
Royalty-free sound effects are avail- 
able for $100/s. The RSC 264 costs 
$3.25 each in large volumes—the 
RSC 164 is about $0.50 more per chip. 
Samples are available now. 

Sensory Circuits Inc., 1735 N. 
First St., Ste. 313, San Jose, CA 
95112-4511; Todd Mozer, (408) 
452-1000. 
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Finally, SPARC on VME64! 


The SPARC®5/64 Doubles Your 
VME Performance. 


The Wait is Over 

Now, with the SPARC 5/64, the first SPARC VME64 
Engine, you've got the throughput you've been 
waiting for to integrate power-hungry systems like 
array processors and high-end graphics engines. 
No more headaches from bumping your head on 
the performance ceiling. 


It’s About Performance 

The SPARC 5/64’ 64-bit wide data path gives 
you twice the bus bandwidth of VME32 platforms. 
With VME burst rates up to 38 Mbytes/sec. your 
data simply flies. 


An 85 MHz microSPARC II processor, the newest, 
fastest member of the microSPARC family, paces 
this double wide bus with 64 SPECint92 and 
54.6 SPECfp92 performance. 


With a design licensed from Sun Microsystems, 

our 6U VME64 engine is a faithful VMEbus exten- 
sion of Sun’s SPARCstation’"5. The result is 100% 
compatibile SPARCstation 10/51-class performance. 


It’s About Time to Market. 

In this world time is of the essence. Themis 
makes it easier for you with products that are 
ahead of their time. Give us a call and find out 
more about how we put innovation and imagina- 
tion to work for you. 


THEMIS 


COMPUTER 





100% SPARCstation'™'5 
Compatible 


85MHz microSPARC Il 
64 SPECint92/ 
54.6 SPECfp92 


8 Mbytes to 128 Mbytes 
DRAM with SIMM 
Upgrades 


Up to | Mbyte Flash 
Memory (optional) 


Ethernet/SCSI Il-FAST 


Two Serial Ports 


Two SBus Slots 


Centronics Port 


Keyboard/Mouse Port 


Newbridge SCV64 VME64 
Interface 


Solaris |.1.1 and 
Solaris 2.3 Support 


VxWorks RTOS Support 


THEMIS COMPUTER 


6681 Owens Drive 
Pleasanton, CA 94588 
Ph: 510/734-0870 

Fax: 510/734-0873 


France: 
Ph: +33.1.69.82.20.39 
Germany: 

Ph: +49.60.416510 
U.K.: 

Ph: +44.734.258.080 
Asia: 

Ph: +65.473.5702 
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OPTIMIZED POWERPC RISC CONTROLLER 





Ithough the basic architec- 
ture of the embedded 
PowerPC processor family 
was unveiled last April by IBM, the 
first of the PowerPC 400 series pro- 
cessors was released this month— 
the PowerPC 403GA. Operating at 
25 MHz with 3.3 V, it dissipates only 
about 800 mW, typical (a few mW in 
standby), thanks to aggressive pow- 
er management. Still, it delivers a 
high throughput—54.5 kDhrys- 
tones. By early 1995, IBM expects to 
release a 33-MHz version with up to 
72 kDhrystones. 

To deliver such high throughputs, 
the PowerPC core had to be rede- 
signed from the ground up, while 
maintaining instruction compatibil- 
ity with the PowerPC 600 series. The 
core implements an integer-only ver- 
sion of the PowerPC instruction set 
-and does not include any memory- 
management logic. Supporting the 
core are 2 kbytes of instruction cache 
and 1 kbyte of data cache, both two- 
way Set-associative, and a selection 
of commonly required peripheral- 
support functions. 

Also included are a memory sup- 
port controller for DRAM, SRAM, 
and ROM, a four-channel DMA con- 
troller, a six-input interrupt control- 
ler (external sources, one nonmaska- 
ble), a high-speed serial port (deliver- 
ing bit streams at up to 1.5 Mbits/s), 
two general-purpose timers, and a 
watchdog timer. The DMA control- 
ler manages block data transfers in 
buffered, fly-by, and memory-to- 
memory modes. In fly-by and buff- 
ered modes, the DMA controller sup- 
ports transactions between memory 
and peripheral devices. DMA chan- 
nel 0 also supports DMA chaining. 

The multi-input interrupt control- 
ler has a low latency for quick re- 
sponse to interrupts—just three cy- 
cles, typical, 37 cycles, worst case, in- 
cluding cache-miss effects. Four tim- 
ers—a time base, a programmable 
interval timer, a fixed-interval timer, 
and a watchdog timer—are provided 
by the timing block. The triple-level 
metal, 0.5-um CMOS IC is just 6.2 by 
6.3 mm and is one of the most cost-ef- 
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fective high-performance embedded 
controllers. The chip’s superscalar 
architecture implements an integer 
version of the PowerPC instruction 
set. Floating-point operations are 
thus performed with software emu- 
lation. Instruction queue logic man- 
ages branch prediction, branch fold- 
ing, and instruction prefetching to 
minimize pipeline stalls. Most in- 
structions execute in a single cycle, 
with the exception of the Load/Store 
Multiple, Load/Store String, Multi- 
ply, and Divide instructions. There’s 
also a hardware multiplier and divid- 
er to speed integer arithmetic. 
External I/O devices or SRAMs/ 
DRAMs can be directly attached to 
the bus-interface block. Up to eight 
memory banks and I/O devices, in- 
cluding up to four DRAM banks, can 
be configured individually, allowing 
the bus interface block to manage de- 
vices or memory banks with differ- 
ing control, timing, or bus-width 
needs. The processor can effectively 
address up to 4 Gbytes, mapped into 
a 3.5-Gbyte physical address space 
(256 Mbytes for SRAM/ROM, or oth- 
Lo EC: T R-O'N=I C 
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er I/O; 256 Mbytes of DRAM; and 3 
Gbytes through the on-chip peripher- 
al bus). That space is further logical- 
ly divided into 28 regions of 128 
Mbytes each. Besides being support- 
ed by all PowerPC development tools 
for the 600 series, a real-time operat- 
ing system available for the 600 se- 
ries is also available for the 408GA. 
Additional software support will be 
available from over 20 software and 
tool suppliers. A separate JTAG 
test/debug port allows the processor 
to be tested in the system as a stand- 
alone element or part of a chain of 
devices. Also available from IBM is 
an evaluation kit—the $2450 RISC- 
Watch400—and a $14,500 hardware 
debugger. The processor comes in a 
160-lead PQFP and costs $48.91 each 
in 1000-unit lots. Delivery of samples 
is from stock. 

IBM Microelectronics Inc., 
PowerPC Embedded Solu- 
tions, 3039 Cornwallis Road, 
Research Triangle Park, NC 
27709; Tami Spaulding, (919) 


943-1546. 
M DAVE BURSKY 
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yw, with an expanded computer system, a national communication network and much more inventory on-line, the Allied 
iperhighway is serving our customers better than ever before. Two computer systems in one gives you instantaneous < 
i-line access to more than 90,000 Allied parts as well as hundreds of millions of dollars of Avnet inventory. 

And once you're on our superhighway, you have computerized records of past transactions and =e: 
up-to-the-moment information on the status of orders, billings and back-orders. Processing for same- alt aa ae 
shipment begins the instant an order is entered. And payment is simple. Put it on a credit card, an a 
Allied account or just pay COD. @ In an environment where time-to-market and up-time often mean the difference 
between survival and extinction, we put you on the fast track against your competition. 

Ours is the industry's first multimedia catalog. You choose between the traditional printed catalog or 
an easy-to-access CD-ROM complete with thousands of pages of specification data, charts, tables, drawings and even 
photographs. The information on the part you want is no more than a mouse click away. aT a 
The computer systems, a communication network linking eZ 4 

our more than 80 sales offices, a multimedia catalog — everything that 

makes up the Allied Superhighway is there for our sales professionals to ~ oN 

solve your problems and assure each order is accurately filled and local sales offices 

delivered on time. @ Call today to have the Allied Electronics Superhighway 
brought right to your door. 


LLIED ELECTRONICS we 


AN AVNET COMPANY 


Ni Going by the book...And beyond! 


1-800-433-5700 


















Multimedia catalog 
on CD-ROM 






New 36-page catalog 
covers heat sinks, clips, 
double-sided tapes, ad- 
hesives, thermal _ inter- 
face materials, and fan 
heat sinks for cooling 
CPUs in PGA, surface 
mount and TAB pack- 
ages. Contains CPU heat 
sink selector guide. 

Call 603-528-3400. 
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C&K’s New Switch Catalog 


Offering the broadest line of 
switch products, C&K’s new 
Catalog #9308 provides 
valuable design informa- 
tion for wide range of appli- 
cations. Complete photo de- 
scriptions and specifications, 
along with electrical ratings, 
mechanical ratings, mechani- 
cal operation characteristics 
are included. 


C&K Components, Inc. 
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Much New In Free Enclosures Catalog 


More EMI/RFI shielded 
cabinets are offered. 
Shielding effectiveness 
test data have been re- 
vised. Earthquake _rein- 
forced enclosures have 
been added. New, too are 
dual dimensioned techni- 
cal drawings in this over 
300-page free catalog on 
modular cabinets, and 
computer furniture 





Modular Electronic Cabinets 
Somputer Furniture 
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CRYSTAL OSCILLATOR CATALOG DSP and I/0 Boards/Systems 
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CUSTOM FREQUENCY CRYSTALS 


MF Electronics offers a 
new crystals brochure. 
Included is general crys- 
tal design information 
and quartz microproces- 
sor and special crystal 
info. Detailed definitions 
and directions for select- 
ing custom crystals are 
listed. 


Crystals 
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Vectron has published its 
new 1994 Crystal Oscilla- 
tor Catalog. The compre- 
hensive catalog details 
vectrons complete prod- 
uct line including clock 
and sinewave oscillators, 
TCXO’S, OCXO’S. 
VCXO’S and Sonet CDR 
products. 


Vectron Laboratories 


Tho Cnpaess Onalllaiés Coctgrairy 
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New 1994 catalog of 
digital signal processing 
boards, systems and soft- 
ware plus a full range of 
analog and digital I/O for 
VME, Sbus and PC/AT. 
Systems range from single 
DSPs to large-scale paral- 
lel processor solutions. 


ARIEL CORP. 
G N 


PROBUET 
CATALOEUE 
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It's got to be simpler. 
It's got to he faster: 
It's got to he more highly integrated. 
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It's got to be Crystal. 


Crystal’s SMART Analog™ ADCs mean simpler, faster instrumentation amplifier and multiplexers allowing up 
designs—crucial parameters when your system has to to 200 samples/second per channel. And the lowest 
master real-world applications today. power, smallest package, lowest cost 16-bit chip. 
Specifically, Crystal Semiconductor’s 5504 series of Call now for more information on the 5504 series 
delta-sigma A/D converters has revolutionized the data and evaluation kit: 1-800-888-5016 (or 1-512-445- 
acquisition industry. These highly integrated chips are 7222). See why it’s got to be Crystal’s ADCs for your 


key to reducing design time, increasing data acquisition design project. 
performance, lowering costs and still 





getting to market first. For real-world demands, it's got to be the 5504 series. 

The 5504 series features Output 

Crystal’s proven SMART Analog Resolution Number of Update Rate 

; (bits) Channels (samples/sec.) 

approach to delta-sigma technology, 
which reduces external component requirements to CS5504 20 p, 20/200 
near zero. On-chip digital filtering delivers clean signal CS5505 16 “ 20/100 
processing. And the 16- or 20-bit resolution delivers a - Lacie 
higher accuracy. Much higher. CS5508 20 00/60 
There’s a full range of solutions, including on-chip CS5509 16 1 20/200 
2 Be 2S ED a ee 








A Cirrus Logic Company 
1-800-888-5016 m 1-512-445-7222 
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RF INDUCTORS 


Coilcraft is offering a 
new RF inductors catalog 
showing their range of prod- 
ucts for the RF engineer. It 
includes detailed specs on 
Coilcraft's surface mount in- 
ductors, tuneable and fixed 
inductors, wideband RF 
transformers, and L/C filter 
networks. Also featured is a 
range of designer’s kits filled 
with sample parts to sim- 


plify prototyping. 
COILCRAFT 





C-Programmable Controllers 


Save time and money. Our 


controllers are ideal for | 


control, test or data acqui- 
sition applications with a 
mix of analog/digital I/O, 
relays, RS232/485 serial 
ports, LCD/keypads, & pro- 
grammed with Dynamic 
C™. From $159, Qty. 1. 
(916) 757-3737, or Fax: 
(916) 753-5141. For24Hr. 
data, call from YOUR Fax: 
(91 6) 753-0618. 


CIRCLE 739 





Z-World Engineering 


PROTO EXPRESS 


Multilayer prototypes in 1 
to 5 days. FR4 and polyimide. 
Commerical or Milspect ca- 
pabilities *buried/blind VIAS* 
carbon paste”* up to 22 

layers. Call Ken or Joy- 
cie 408-735-7137 phone 
408-735-1408. 


Proto Express 


Free 94 catalog. Over 
3500 devices; 120 “off-the- 
shelf’ items available for 
overnight delivery. Unlim- 
ited application consulting. 
Ask about our custom de- 
signs. Leading edge tech- 
nology —over 500 PQFP 
Solutions. Time Saving 
Solutions. 
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YOUR CATALOG COULD BE HERE 


For information regard- 
ing this section, circle 
the number below, or 
call your local sales 
representative. Our 
SALES Offices are 
listed on page 168. 
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MADE TO ORDER 


The Data I/O catalog 
makes our affordable tools 
easy to order. Phone, Fax, 
or mail in your order, and 
we'll deliver great values 
on. high-quality design 
software and device Pro- 


grammers. Call today for - 


your FREE catalog. 


DATA 


Catalog describes the 
RelCalc2 software 
Package, which auto- 
mates Mil-HDBK-217 
or Bellcore on your PC, 
and allows quick and 
easy reliability analysis 
of your electronic prod- 


ucts. Phone: (818) 
991-0057 Fax: (818) 
991-1281 


T-Cubed Systems 


Microcomputer Modules & CAD 


The catalog describes 
6800 and 6809 single- 
board computers, _ in- 
put/output interfaces de- 
buggers, compilers and 
assemblers; plus sche- 
matic capture and printed 
circuit board layout soft- 
ware and accessories for 
the IBM personal com- 
puter. 


ELECTRONIC COMPONENTS 


1994 Catalog contains 
technical info on our full 
range of components 
which include: EMI/TVS 
Filters, Planar Arrays, 
Trimmer Capacitors, Led 
Indicators NVG Displays, 
Elapsed Time Indicators, 
Test Points for pcbs, fiber 
optics. 


OXLEY INC. 


Highspeed Waveform Capture 


Signatec, Corona, CA. - 
A binder containing data 
sheets for all of its pc based 
products for use in the ar- 
eas of waveform capture, 
waveform generation and 
signal processing can be 
obtained by contacting 
them at (909) 734-3001 


Signatec Inc. 
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Reliability Prediction 
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SCHEMATIC CAPTURE 


This brochure details 
DesignWorks for Win- 
dows, the universal front 
end for use with PCB, 
FPGA, ASIC and SPICE 
packages. Software fea- 
tures full hierarchy, auto- 
matic gate packaging 
and 13,000 + symbols. 


Capilano Computing 





DesignWorks”™ 





Capilano _Computing 
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YOUR CATALOG COULD BE HERE 


For information regard- 
ing this section, circle 
the number below, or 
call your local sales 
representative. Our 
SALES Offices are 
listed on page 168. 
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YOUR COMPANY NAME 


Affordable, dependable & 
versatile, Advin offers a 
full line of device program- 
mers. All pkg types sup- 
ported. IC mfrs approved. 
Free lifetime s/w updates 
via electronic BBS. Call 
for free catalog & latest 
supported devices list. 


Advin Systems Inc. 


PILAT” Progr: 


Erestruments. 


TELE 
Finest Quality at Affordable Prices, 
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TCP/IP DEVELOPER KITS 


Fusion is a Highly Port- 
able set of TCP/IP proto- 
cols with the OEM or sys- 
tems integrator in mind 
combine industry stand- 
ard TCP/IP suite with 
your embedded system 
also available SNMPV.2 
Network management 
agent code. 


TCPAP Protocols for 
OEMs and Systems integrators 
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DESIGN VALIDATION 


Use DACI’s Handbook to 
achieve reliable, cost ef- 
fective, optimized designs, 
without the need for com- 
lex math. 
SA 49/Copy (Free with pur- 
chase of DACI’s Worst 
Case Analyzer software.) 


A Practical Guide to Design Validation 


© 1994 Design/Anatyais Consultants, Inc. 
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e Telecommunications ° Semiconductors 
e Computers e International trade 


| | YES! Send me my FREE issue of ELECTRONICS and enter my 1-year subscription, 
23 issues—for 10% off the regular subscription rate! If I choose not to subscribe, 
I'll simply write “cancel” on the invoice and return it. The free issue is mine to keep. 


One year subscription rates (U.S. funds drawn from a U.S. bank): 
O U.S.$98 $88 O Canada $120 $108 (plus GST) O Other Countries $490 $171 


Please bill my credit card: Visa MasterCard UAMX  () Discover 


Card No. Exp. Date 
Signature | Date 
Name Title 
Company 

Mailing Address 


Order by FAX: 216/696-6413 or call 216/696-7000, x 4137 
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ASIC Design Software 


Tanner Research, 
Pasadena, Calif., has a 
new brochure with detailed 
information on its com- 
plete line of affordable 
CAE/CAD software for 
ASIC design and layout. A 
free demo disk and price 
list are included. 


TANNER RESEARCH 


DC/DC Converters 


More than 80 models of 
power amplifiers, Apex Mi- 
crotechnology’s 6th edition 
DC/DC Converts, Power & 
HV Amplifiers Data Book & 
Application Notes contains 
25 application specific app 
notes. These notes provide 

technical assistance for cir- 
cuit design. Call 1-602-690- 
8608, Fax 1-602-888-3329. 


‘Tanner 
Research 


Providing 
Affordable 
& 
Powerful 
ASIC 
Design 
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Apex Microtechnology Corp. 


Ceramic Resistors 


Globar Type SP Non-In- 
ductive Bulk Ceramic Re- 
sistors from CESIWID 
outperform conventional 
wire-wound and film resis- 
tors under short-term 
overload and transient con- 
ditions. SP resistors avail- 
able in many shapes and 
terminations and custom 
products are available to 
meet specific require- 
ments. 


CESIWID 
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Solenoid Selection Guide 


Dormeyer’s C-frame, box- 
frame, tubular, and lami- 
nated linear solenoids are 
pictured and dimensioned 
for easy reference in this 
design tool / color bro- 
chure for solenoid applica- 
tions. The solenoids are ar- 
ranged by parameters 
such as pull-force, stroke 
length, voltage, duty cy- 
cle, and termination style 
to help assure the correct 
solenoid application. 


Dormeyer Industries 


National Hybrid Inc., 
Ronkonkoma, N.Y., A 
mil-std-1772 certified & 
qualified manufacturer, 
has released its new 
product catalogs. Featur- 
ing leading edge solu- 
tions for 1553/1760 Dat- 
abus, solid state power 
control, & mulichip mod- 
ule applications. 


National Hybrid Inc. 


Solenoid Selection Guide 
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POJE LECTRONIC 
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YOUR CATALOG COULD BE HERE 


For information regard- 
ing this section, circle 
the number below, or 
call your local sales 
representative. Our 
SALES Offices are 
listed on page 168. 


CIRCLE 752 


YOUR COMPANY NAME 


Low-cost high-performance 
compact modular PC-based 
digital signal processing 
boards, systems & software 
+ analog & digital L/O 
modulars. Line of PC-based 
networkable external real- 
time data acquistion & proc- 
essing systems. 


BNK Electronics, Inc. 


Made to Order 


The Data I/O catalog 
makes our affordable 
tools easy to order. 
Phone, Fax, or Mail in 
your order, and we’ll de- 
liver great values on 
high-quality design soft- 
ware and device pro- 
grammers. Call today 
for your FREE catalog. 


Data I/O Corporation 
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VLSI / SMT Solutions Catalog 


FREE 794 catalog. Over 
3500 devices; 120 "off- 
the-shelf" items available 
for overnight delivery. 
Unlimited application 
consulting. Ask about our 
custom designs. Leading 
edge technology --over 
500 PQFP - solutions. 
Time saving solutions. 





IPC-6020 SCSI-3 WIDE Tester 


This 16-bit SCSI Emula- 
tion Test System provides 
an unsurpassed combina- 
tion of hardware capability, 
software features and 
price, making I_TECH the 
best choice for SCSI emula- 
tion testing. The IPC-6020 
comes with an Interactive 
Menu, a professional set of 
Compiled Tests and a link- 
able library of SDS-com- 
patible test functions. 4- 
color data sheet available. 


l-Tech Corp. 
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Design Tools with Power 


FREE detailed specifica- 
tions and full-function soft- 
ware evaluation packages 
are available for all Tango 
and TangoPRO products, 
inicluding Schematic, PCB 
design, and autorouting 
software. Call now at 1-800 
488-0680. 


Accel Technologies, Inc. 


CIRCLE 7 


NEW SWITCH CATALOG 


New Carlingswitch cata- 
log lists complete line of 
rocker, toggle pushbutton 
and rotary switchers. 
Wide variety of circuits; 
ratings to 100 amps. Easy- 
to-use ordering form ats, 
switch specs, and photos 
given. 


Precision Expanded Foils 


Spi > 


Microgrid precision ex- 
panded metal foils shield 
EMI/RFI and conduit 
electricity / heat. Light- 
weight, flexible, uniform 
material bends, folds, & 
laminates. 


The Delker Corporation 
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SWIFCHES 
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Miniature Connectors 


HARTING har-mik cata- 
log shows and describes 
comprehensive range of 
miniature connectors de- 
signed to meet the re- 
quirements of Internal 
and External connections 
of the future. Reduced 
size: contact pitch of 
1.27mm, High contact 
density. 708/ 519-7700 or 
FAX 708/ 519-9771. 
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HARTING ELEKTRONIK, INC. 


LeCroy Offers New T 


New 1994 Catalog, fea- 
turing product informa- 
tion, selected applications 
information and a Funda- 
mentals of Digital Oscillo- 
scope tutorial. The appli- 
cations supplied illustrate 
the use and applicability 
of LeCroy products in a 
variety of disciplines. Cata- 
logs are available through 
LeCroy’s Customer Care 
Center, call 1-800-4-LeCroy 
(1-800-453-2769). 


LeCroy Corporation 






1994 
fest & Measurement 
Catalog 


YEARS OF ANSNDVA TIN EN INSTRUMENTATION 


&M Catalog 
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Now SHIPPING VERSION 2.1 for WINDOWS. and UNIX 
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Instantly compute 
critical path margins 










Accurately model 
complex timing _ 
requirements 
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Changes to timing 
parameters instantly 
update diagram . 







Browse the 
hierarchical 
timing libraries 
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Over 5,000 engineers use 
TimingDesigner because it Is: 
the best way to create and analyze timing diagrams — 
the best way to compute worst-case timing margins 
the best way to instantly see the effects of design tradeoffs 
the best way to analyze the interface between complex chips 
the best way to visualize timing relationships in complex clock trees 
the best way to communicate timing specifications to other designers 


CIRCLE 237 


Call today for a FREE evaluation kit! 800-800-6494 


EV, Chronology Corporation 17411 NE Union Hill Rd #100 Redmond WA U.S.A. 98052 
=C RONOLOGYs Telephone (206) 869-4227 FAX (206) 869-4229 EMAIL chronco!sales@uunet.uu.net 
FAX us for a list of our European distributors 





200MSa/s Digital Scope 


Link Instruments’ Se- 
ries 28000 PC Based 
DSO/Logic Analyzers 
consist of a dual-chan- 
nel, 125MHz bandwidth, 
200MSa/s scope and an 
eight channel 100MHz 
logic analyzer ona single 
PC board. A spec sheet 
details the scope boards. 


28200 Series Oscilloscopes/Analyzers 
100 MSa/s Digital Storage Oscilloscope (DSO) 
@1 100 MHz Logic Analyzer 
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Memory Card Interconnect Systems 


Meritec 50 position Mem- 
ory Card Interconnect 
Systems provide I/O ac- 
cess to Elco card frames. 
Each system consists of an 
I/O card connector, which 
mounts to an Elco card 
frame, and a mating rib- 
bon cable assembly. In ad- 
dition to Elco frames, the 
systems can be made to fit 
other manufacturers’ 
frame configurations. 
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Samtec’s Board Stacking 
Interconnect Selector has 
been expanded with a 6th 
edition. This new edition 
includes new _ surface 
mount, 1mm and .050" mi- 
cro pitch interconnects. 
They are arranged by 
board spacing to quickly 
identify a choice of inter- 
connect solutions for each 
application. For informa- 
tion call, 800-Samtec-9. 
Fax 812-948-5047. 





Samtec, Inc. 


MOTION CONTROL PRODUCTS 


SLO-Syn Motion Control 
Product Guide has con- 
densed descriptions and rat- 
ings of complete Superior 
Electric motion control line. 
Includes SLO-Syn Series 
2000 drives, oscillator / ana- 
log speed followers and pro- 
grammable motion controls; 
Micro Series translator 
drives, translator / oscilla- 
tos, preset and programma- 
ble indexers; Reference 
overview. 1-800-447-7171. 


SUPERIOR ELECTRIC 


SLO-SYN. “iecza 
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Superior Electric 


YOUR CATALOG COULD BE HERE 


For information regard- 
ing this section, circle 
the number below, or 
call your local sales 
representative. Our 
SALES Offices are 
listed on page 168. 
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Device Programming Tools 


The newest advances are 
presented in over 20 
pages, illustrating the 
widest sellection of devel- 
opment and_ production 
tools, PLO / FPGA design 
software, UV erasers, and 
PROM / PLD program- 
mers from the leading 
manufacturer. 


PRODUCT 
CATALOG 





With MicroSim’s Design 
Center, select from sche- 
matic entrys, circuit 
simulations, programma- 
ble logic synthesis, ana- 
log performance optimi- 
zation, and signal integ- 
rity analysis to build a 
custom integrated ana- 
log, digital, or mixed ana- 
log/digital desktop EDA 
system. 





Signatec, Corona, CAE 
binder containing data 
sheets for all of its PC 
based products for use in 
the areas of waveform 
capture, waveform gen- 
eration and signal proc- 
essing can be obtained 
by contacting them at 
(909) 734-3001 
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ASIC Design Software 


Tanner Research, 
Pasadena, Calif., has a 
new brochure with de- 
tailed information on its 
complete line of afford- 
able CAE/CAD software 
for ASIC design and lay- 
out. A free demo disk and 
price list are included. 


‘Tanner 
Research 


Providing 
Affordable 
AG 
Powerful 
ASIC 
Design 
Tools 


Tanner Research 


Battery Chargers 


The PFC Rectifier deliv- 
ers 500W to load or Bat- 
tery (2500W per rack), 
Features include full elec- 
tronic protection, redun- 
dancy, high MTBF and hot 
swapping. The series is 
available in rack mount or 
stand-alone format. 
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Precision Oscillators 


Catalog describes SMD 
and DIL clock oscilla- 
tors, voltage controlled 
oscillators, and over con- 
trolled oscillators. The 
products feature ex- 
tended operating tem- 
perature range. 


Micro Crystal 


1994 catalog contains 
technical information on 
our full range of compo- 
nents which include: 
EMI/TVS filters, Planar 
Arrays, Trimmer Capaci- 
tors, LED Indicators, 
NVG Displays, Elapsed 
Time Indicators, Test 
points for PCBS, & fiber 
optics. 
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In a four page tutorial, 
Spellman describes tech- 
nology improvments that 
make over-specification 
of high voltage power 
supplies unnecessary 
find out how to select 
right parameters for 
your particular high volt- 
age application! 


_ How to specify today’s 
high-voltage power supplies 





CIRCLE 774 
Spellman High Voltage 


Trimmer Capacitors 


Here is a brochure de- 
scribing the best surface 
mount chip size trimmer 
capacitors available. They 
are sealed and washable. 
Complete technical data 
include charts of Q versus 
frequency to 1.5GHz, self- 
resonant frequencies for 
all parts, washing specifi- 
cations and more. 


J SERIES - Ceramic Chip Timmer Capacitors 


SURFACE MOUNT AND WASHADLE 


Voltronics 





YOUR CATALOG COULD BE HERE 


L 

I 

For information regard- ) 
ing this section, circle | 
the number below, or ) 
call your local sales | 
representative. Our | 
SALES Offices are , 
listed on page 168. 
} 

I 

I 

I 

L 

L 

I 

L 

I 

I 





CIRCLE 780 
YOUR COMPANY NAME 


G N 


WE'VE TEAMED UP... 





FOR A WHOLE NEW BALL GAME 
IN DC-DC CONVERTERS. 


WORLD’S MOST ADVANCED NEW AUTOMATED WE'LL DELIVER ONE OR 
DC-DC CONVERTERS. Hepat nh aoe yg ONE MILLION 
a . e eee . 
Miniature Size — Up to 58 W/In.° Deliveries of low and medium 
See : AT LOW PRICES. quantities will be made by RO and 


w Up to 250 Watts Per Module 
RO has a new automated production ‘higher volume requirements by 


g 12/24/28/48/270/300 VDC Inputs line in Sunnyvale, CA. TOHRITSU’s TOHRITSU. The transition can be 
@ Single and Triple Outputs fully automated production facilities 8 transparent as desired. 
g Parallelable with Current Sharing can deliver 100’s of thousands of ' 
a units per month. All units are full- LET’S PLAY BALL. 
mw FAULT-SAFE™ Power CALL TODAY FOR A QUOTE. 


featured — No stripped down 


mw N+M Redundancy - No Single economy models. Customers 800-443-1450 


Point of Failure are invited to visit both facilities. 
g Hot Plug-in Capability i 


g 2nd Sourcing - Independent 
Manufacturers 


gm >1 Million Hours MTBF per 
MIL-HNBK-217E 


gw Non-Shutdown OVP 
m= Constant Frequency Operation 
w Output Good Signal 

g Optional Synchronization 






= ta 


RO ASSOCIATES TOHRITSU CO. 
SINCE 1963 SINCE 1952 


246 Caspian Dr., P.O. Box 61419 
Sunnyvale, CA 94088 
Tel: 408/744-1450 
Fax: 408/744-1521 
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DEEP SUBMICRON DESIGN: 
CHANGES IN THE WIND? 


I read with interest the letter to 
the editor you published on June 27 
from Mike Keating and Dave Allen- 
baugh of Zycad Corp. It commented 
on your May 2 editorial titled “Para- 
digm Shuffle.” 

To my mind, the folks at Zycad are 
proving the point for change. They 
see the need of change and they are 
decoupling the problem to provide a 
solution. They state: “We then use 
synthesis to generate a gate-level 
representation of this system which 
is verified to be functionally equiva- 
lent to the RTL representation. The 
functional correctness of the system 
is verified at the behavioral and RTL 
level. To ensure a correct implemen- 
tation, the gate level design must 
also be verified for functional equiv- 
alence to the RTLand behavioral lev- 
els.”’ 

They use RTL and behavior for de- 
sign. They use gate level to ensure 
that the synthesis has done its job. 
Thus, it is a checking function to en- 
sure that synthesis hasn’t messed 
up. When formal verification comes 
along (Chrysalis and the like), that 
role will be removed. 

One could also argue that if the 
synthesis tool were a compiler that 
went directly to transistors, that 
need again gets removed. They have 
decoupled timing analysis so it 
doesn’t matter to them whether they 
use gate level or transistor level. 

I would argue with them about the 
power analysis at gate level, but 
that’s small potatoes. They go on to 
say that “the major difficulty in cre- 
ating ASIC designs that meet their 
intent will continue to be architectur- 
al in nature. We will continue to see 
the shift of verification cycles into 
higher levels of abstraction to en- 
sure system correctness as early as 
possible.” 

Absolutely. As we get farther and 
farther away from the implementa- 
tion specifics, there will be a natural 
shuffle just as in compilers. The de- 
signer then will go directly from 
RTL to a binary format. Why do you 
then have a gate level? What is it 
there for? On an advanced IC, there 
will be full custom blocks and syn- 
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thesized blocks. The role of verifica- 
tion will be using formal/static 
methods so that gate-level simula- 
tion won’t be required. 

In summary, their approach de- 
couples the problems and their focus 
is on the “intent” of the design. Gate 
level is reduced to the role of check- 
ing that synthesis hasn’t got it 
wrong. Add this to the future PCB on 
the IC with synthesized and full cus- 
tom logic side by side and I think that 
you have the complete picture of the 
paradigm shuffle. 

SIMON NAPPER 

VICE PRESIDENT, MARKETING 
EPIC DESIGN TECHNOLOGY 
SANTA CLARA, CALIF. 


INFORMATION HIGHWAY 
IS NOT ALL HYPE 


Jack Shandle’s editorial, “Infor- 
mation SuperHypeway” (July 1994) 
prompted me to write about our ex- 
perience in Texas. 

There’s a saying that if you builda 
highway, people will drive on it. Tex- 
as has adapted this idea to informa- 
tion technology and found that you if 
build an information infrastructure, 
people will use it. 

According to the Texas Depart- 


ment of Commerce, TEXAS-ONE, a 


State of Texas lead proposal, has 
been awarded $2.5 million in the 
Technology Reinvestment Project 
competition. More than 2800 propos- 
als requesting a total of $8.5 billion 
were submitted from teams of com- 
panies, universities, and state and lo- 
cal governments nationwide. 

The Texas Open Network Enter- 
prise, TEXAS-ONE, will serve small 
and medium-sized manufacturers in 
Texas by providing an electronic in- 
formation network previously acces- 
sible only by large corporations able 
to afford infrastructure investment. 
TEXAS-ONE is a partnership led by 
Texas Department of commerce, the 
Microelectronics and Computer 
Technology Corp., the Texas Depart- 
ment of Information Resources, the 
Texas Innovation Network System, 
NASA’s Mid-Continent Technology 
Transfer Center, and the University 
of Texas at El Paso. 

TEXAS-ONE is a model of what 
can and needs to be accomplished as 
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we grapple with the design and im- 

plementation of a national informa- 
tion superhighway. 

JIMMY A. CASTRO 

GREATER AUSTIN 

CHAMBER OF COMMERCE 

AUSTIN, TEXAS 


THIS READER KNOWS 
A SPOOF WHEN HE SEES IT 


Either one of your editors was tak- 
en in by a classic spoof, or he had his 
tongue firmly in his cheek when he 
wrote ‘Electronic Soundproofing”’ 
(ELECTRONIC DESIGN, May 2, 1994, p. 
8). The description is very much like a 
longer article in an April issue of one 
of the standard electronic journals of 
the time—possibly Wireless World 
(I wonder what became of that?)—in 
1958 or 1954. 

The system shown is designed to 
give a marvelous howl. One hall- 
mark of a send-up is by putting the 
microphone directly in front of the 
speaker, and the “rod connecting one 
element of the tube through the tube 
enclosure directly to the diaphragm 
of the microphone.” Operating on 
batteries is probably part of the joke, 
since vacuum-tube amplifiers that 
could produce serious audio energy 
needed a huge battery pack. 

It’s possible nowadays to do what 
this circuit claimed to do, but it’s not 
easy. Getting the right frequency, 
phase, and amplitude takes signal- 
processing capability that wasn’t 
around in 1954. One of the more in- 
triguing specialty applications, de- 
veloped by a British firm, is to mute 
the exhaust of large trucks. 

I’m personally a bit skeptical 
about the feasibility of reducing 
noise in aircraft cabins, which you 
mentioned. That’s because unless 
you can cancel the sound at its 
source, cancellation will be effective 
only at a certain location, and not 
throughout a large cabin. Perhaps it 
can be done with many distributed 
speakers; but the signal processing 
that’s needed must be a bear, since 
all of the sources will interact and try 
to cancel one another. 

C.R. CAVONIUS 

INSTITUT FUR ARBEITSPHYSIOLOGIE 

AN DER UNIVERSITAT DORTMUND 
GERMANY 
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ELECTRONIC PRESSURE- 
MEASUREMENT SYSTEMS 

A full-color product catalog from 
Pressure Systems, Hampton, Va., 
describes and illustrates a range of 
electronic pressure-measurement 
systems for manufacturing test, 
aerospace research, and other appli- 
cations. The free catalog includes a 
description of PSI’s technology, elec- 
tronic pressure scanning, on which 
the company’s range of measure- 
ment systems is based. It also in- 
cludes details on key electronic pres- 
sure-scanning components, such as 
the silicon pressure sensor and on- 
line calibration. Each of PSI’s major 
product lines is presented in detail, 
including the company’s line of pres- 
sure scanners, such as the miniature 
ESP remote BP and rack mount 
$1600 scanners. The System 9000, 
PSI’s response to the growing de- 
mand for small-scale, high-accuracy 
pressure sensing and data acquisi- 
tion, is highlighted. Configuration 
diagrams show how the System 
9000’s modular subsystems network 
to provide economical measurement 
of pneumatic or all-media pressures, 
as well as analog and frequency sig- 
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ANALYTICAL 
INSTRUMENTATION 

George Fischer Signet, Tustin, 
Calif., has a 20-page, full-color cata- 
log that features a variety of trans- 
mitters, sensors, and controllers de- 
signed for ease-of-use in applications 
ranging from water treatment to 
chemical processing. Among the 
products is the new Intelek-Pro se- 
ries of controllers for pH, ORP, and 
flow, and the company’s new Com- 
pak housing design made from cor- 
rosion-resistant, glass-filled poly- 
propylene. The company’s products 
include a full range of plastic pipes, 
fittings, valves, tank linings, heat ex- 
changers, flow and analytical moni- 
toring, and process-control instru- 
mentation. CM 


JOINT CATALOG OFFERS 

SCAN-BASED PRODUCTS 

Corelis Inc., Cerritos, Calif., and 
JTAG Technologies BV, Eindhoven, 
the Netherlands, have published the 
first comprehensive catalog of the 
Seantest Family of boundary-scan 
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NEW LITERATURE 


products from the two companies. 
The 80-page catalog contains hard- 
ware and software solutions for us- 
ers of the [EEE-1149.1 boundary- 
scan and IEKEE-1149.5 MTM test 
standards. Included are descriptions 
of scan controllers, digital I/O mod- 
ules, and software for automated 
test-vector generation and fault di- 
agnostics. An introductory section 
includes an overview of boundary- 
scan technology, the [EEE-1149.1 
test bus standard, and its implemen- 
tation. A discussion of the cost of im- 
plementing scan test and the poten- 
tial savings in time and money also is 
provided. JN 


APP NOTE SUPPLIES 
ANSWERS ABOUT ARBS 
Although it’s titled ‘‘Advanced 
Waveform Creation,’ an application 
note from LeCroy Corp., Chestnut 
Ridge, N.Y., will be helpful for any 
engineer who must simulate real- 
world signals to test their designs 
and products. The note consists of a 
series of two-page answers to actual 
questions posed by engineers re- 
garding the use of arbitrary wave- 
form generators. It covers the ad- 
vanced features today’s arbitrary 
generators use to make complex 
waveform generation much easier 
than in the past. Subject headings in- 
clude precise waveform time shifts, 
band-limited waveform editing, 
quadrature signal generation, con- 
volution with the LW420 Wavesta- 
tion, pulse waveforms, bit jitter tol- 
erance testing, and creating jitter to 
specification. The note also lists 32 
equations that can be used to create 
specific waveforms. JN 


TERMINAL BLOCKS 

AND CONNECTORS 

A free 44-page catalog from PCD, 
Peabody, Mass., features a broad 
line of interconnection products for 
industrial-control and instrumenta- 
tion applications. Included is an ex- 
panded line of stackable screw- 
clamp terminal blocks, which offer 
users a great deal of application flex- 
ibility. This third edition of “Connec- 
tors for Industrial Electronics”’ cov- 
ers pluggable terminal blocks and 
headers; printed-circuit/terminal 
locks and barrier blocks; and ZIF 
(Zero Insertion Force) male and stan- 
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dard edge card connectors. The cata- 
log includes the company’s new U.S.- 
made ELM Stackable Terminal 
Blocks. They have a reduced seated 
height and accept an extended wire 
range of 12-28 AWG, suiting them 
for applications requiring low-pro- 
file terminations. The ELM terminal 
block family is comprised of two- or 
three-position screw termination 
modules that can be interlocked to- 
gether in secure assemblies without 
sacrificing pin spacing. CM 


INSTRUMENTATION AND 
SYSTEM PRODUCTS 
Eurotherm Controls, Reston, Va., 
has a 128-page full-color product cat- 
alog describing its full line of instru- 
mentation and system products. The 
catalog contains five sections: tem- 
perature controllers and program- 
mer/controllers; process control- 
lers; power-control products; inter- 
face and alarm units; and systems 
products. Each section begins with a 
tutorial, applications information, 
definitions of commonly used termi- 
nology, and convenient product se- 
lector guides. For ordering pur- 
poses, every instrument presented is 
accompanied by a brief synopsis ex- 
plaining features and options, a pho- 
tograph, dimensional information, 
and the complete product code. CM 


PREMISES INTERCONNECT 
CENTER FOR STORAGE 

Siecor Corp., Hickory, N.C., has 
product specification literature for 
its new Premises Interconnect Cen- 
ter (PIC) for fiber protection and 
storage. The literature describes 
product features, workstation capa- 
bilities, specifications, and ordering 
information for the PIC. Featuring a 
modular style that allows for easy 
expansion and for future growth and 
reconfiguration, the well-mountable 
PIC accommodates either 12- or 24- 
fiber panels and is ideal for intercon- 
nection and cross-connection in 
building entrance terminals, wiring 
closets, computer rooms, and other 
controlled environments. All popular 
connector styles are compatible with 
the PIC, including simplex and du- 
plex designs: ST compatible, SC, FC, 
D4, FDDI, SMA, and Biconic. CM 
NB 
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HUGE BUFFER 
FAST SAMPLING 
SCOPE AND LOGIC ANALYZER 
PC-BASED INSTRUMENT 
C LIBRARY AVAILABLE 
POWERFUL SOFTWARE 


200 MSa/s Sampling Rate 

up to 128K Samples/Channel 

- 2 Analog Channels (2 ch. Oscilloscope) 

- 8 Digital Channels (8 ch. Logic Analyzer) 
- All 10 channels can be used at same time 
- Simultaneous use of all 10 channels 

* Cross Triggering of Digital and Analog 

* 125 MHz Single Shot Bandwidth 


$1799 DSO-28200 (200MSa/s, 4K/Ch) 
$2285 DSO-28264 (200MSa/s, 64K/Ch) 





‘ up to 128 Channels 

‘ up to 400 MHz 

‘up to 16K Samples/Channel 
* Variable Threshold 

- 8 External Clocks 

16 Level Triggering 


Pattern Generator (Option) 
$1299 - LA32200 (200 MHz, 32 Ch) Pods & 
$1899 - LA32400 (400 MHz, 32 Ch) Software 

Also Available: included 
$799 -LA12100 (100 MHz, 24 Ch, TTL only) 


PAL - GAL - MICRO 
EPROM - EEPROM - FLASH 





Call for full device support list 


Free software updates on BBS 


Call (201) 808-8990 
7 Link Instruments 


369 Passaic Ave, #100, Fairfield, NJ 07004 fax: 808-8786 





LINK INSTRUMENTS CIRCLE 423 


SINGLE aren DOUBLE SIDED 3 & 4 LAYERS 


5&6 mite 7 & 8 LAYERS ALL OTHERS - CALL FOR QUOTE 











Best Value in the World 


for 
Polyimide and FR4 
Commercial & Milspec 


MULTILAYER 
PROTOTYPES 


1 to 5 day turns (1) 1 to 12 layers 
5 DAY TURN PRICES FOR FR4 BOARDS 
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10 PIECES | 2 | 5 | 10 | PR * Photopiotting 
$1247/$1560} + Testing 





* Gold Contacts - $50 
* 25% - Below 8 Mii 
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* Thickness Variation 
* SMOBC & LPI - $50 
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Capabilities 
Buried & Blind Vias 
Polyimide Multilayer 
Full body & bondable gold 
Carbon Paste 
Tin nickel burn-in boards 
SMT - SMOBC 
Up to 22 layers 
Impedance control boards 
UL listed 


DISCOUNTS: 10% coo 


C/ “= CREDIT CARD 
5 Yo E SALES 


Call Ken Bahi 


1108 West Evelyn Avenue 
Sunnyvale, California 94086 


PHONE: 408/735-7137 
FAX: 408/735-1408 
MODEM: 408/735-9842 





SEALEVEL cealeyal ayecen> Inc. 


communications avo Liberty, SC 29657 


803-843-4343 





INDUSTRIAL 


RELIABILIT 


The Industrial Reliability Prediction Program (RBC), per- 











forms fast and easy reliability predictions of electronic, electro- 
mechanical, and electrical systems using 


Bellcore Report TR-NWT-0003 392. 












° 500 MHZ 8 bit digitizer We Supply Solutions! Cal 


_ © 200MB/SEC auxiliary bus — RAMMelbeele RS Be 





¢ Memory expandable to 





¢ 350 MHZ analog bandwidth 
¢ 2 analog input channels Corona, CA 91720 USA 


¢ ISA compatible board 





_SIGNATEC, INC. 


RIDA IOLA R RA IR OER REISE LANE IAEA ESSE ILRI EELS EEA 


to discuss your application 


HOA ARRON 


355 N. Sheridan Ste #117 
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RBC provides accurate and ef- 
ficient calculations of steady-state 
failures and first year infant mortality rates. 









PSI Family of Products 
¢ Reliability ¢ Industrial 
¢ Parts Count ¢ Mechanical 


System Reliability ¢ Maintainability 
¢ FMECA « Process FMEA 





« Automotive 







For a list of Documents Supported 
Call 1-800-779-0202, 


Code 013359 to receive a direct FAX 
—— POWERTRONIC SYSTEMS, INC. 
——- —— 13700 Chef Menteur Highway. 


(909) 734-3001 —— New Orleans, LA 70129 
Fax: (909) 734-4356 oe 504-254-0383 FAX 504-254-0393 
INC, CIRCLE 417 | =| _POWERTRONIC SYSTEMS, INC.__CIRCLE 415 











SAVE MONEY 
With Lexan® FR700 Film 


For Barrier Insulation 
* UL94 V-0 rated at .010" © High heat resistance of 
275°F ¢ Excellent dielectric strength ¢ Easy 
fabrication-sharp folds, intricate die-cut shapes 


Competitively priced ¢ Call for free information: 
(800) 451-3147 





Call or write for your free information and demonstration kit. 


. “UNLIMITED CIRCUIT SIZE 


* Completely Integrated System 

Systems include Schematic Entry, SPICE 
Simulation, Extensive Model Libraries (500+ models) 
and a Waveform Display program. An inexpensive 

















ae. 3| upgrade path to higher performance tools and 


models is available. 


¢ Platform and Product Support 
Windows and Windows NT. Intusoft technical 
Newsletter and Compuserve BBS Forum. 


e Affordable Prices - $595 


Includes Full Support and Modeling Service 


CIRCLE 412 | 


GE Plastics == 
@ = P.O. Box710SanPedro, Tel. 310-833-0710 
Structured Products intusoft —CA90733-0710 Fax 310-833-9658 
@ Registered Trademark of GE. 
SEPLASTICS CIRCLE 406_| | INTUSOFT 
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300-MHz CLOCK 
GENERATOR FOR 
PowerPC a 


From ICS ; the leader 
in frequency timing 
generation: ICS9178 
efficiently and inexpen- 
sively handles all clocks 
required for high-speed 
PowerPC RISC systems. 


iLOm—> 4y( Oma '4 5D) ECO} 
COMPUTER GRAPHICS 


From ICS, the leader in 
high- performance frequency 
synthesis: ICS1522 Video 
Key links video and 


computer graphics reliably 
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and inexpensively. 





° Accepts low-frequency references (down to 

* Generates 14 clocks, including two 2X clocks 
to 300 MHz (for 5Vor 5V/3.3V mixed supply) 
or 200 MHz (3.3V only). 

* Offers bus to processor clock that skews less 
than + 250 psec. 

* Built using 0.8u low-power, low-cost 
CMOS process. 

Available as a 44-pin POFP package. 


15 KHz), synchronizes external video inputs 

or use in advanced multimedia systems. 

* Provides over 24 user-programmable param- 
eters, including pixel frequencies to 230 MHz 
with differential output, for more flexibility. 


: Simplifies design. Complete, low-jitter solution 





replaces expensive circuitry pertorming the 
same functions. 


Integrated C Circuit Systems, Inc. 
2435 Boulevard of the at 


Integrated Circuit Systems, Inc. 
i pet Valley Forse PA 19482-0968 


Si Boulevard ot the — s 

i ar Va ey Forge PA 19482 09 8 

Pr 1-800-220-3366 
Re ee Fax: (215) 630-5399 





Prt 1-800-220-3366 
Fax: (215) 630-5399 





CIRCLE E408 | CIRCLE 409 
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From ICS, the leader in 
frequency timing generation: 
AV9154A-27, a low-cost 16- 
pin frequency generator using 
0.8u technology and the latest 
phase-locked loop architecture, 








giving it the performance necessary for Pentium 
systems. 








¢ Runs up to 66 MHz at 3.3V, perfect for laptop 
and handheld designs. 
. Offers slitch-free clock with stop and slow-down 


abilities. 


Relex Reliability Software, long known for its power and 
flexibility, is now available for Windows, the Mac, and 
DOS! With features such as a powerful CAD interface, 
system modeling, impressive graphics, and unmatched 
user-friendliness, Relex is the ultimate, intuitive solution! 


e MIL-HDBK-217 ¢ Bellcore © Parts Count ¢ 
¢ Mechanical « CNET ¢ FMECA © more @ 


Call 410-788-9000 Today For a Free Demo! 
INNOVATIVE SOFTWARE DESIGNS, INC. 


410-788-9000 
FAX 410-788-9001 


° Meets Intel’s jitter and skew specifications 
with the industry's 
(+ 250 psec). 


lowest jitter signals 







Integrated Circuit Systems, Inc. 
2435 Boulev: ard of the Generals 
Valley Forge PA 19482-0968 
1-800-220-3366 
Fax: (215) 630-5399 















Two English Elm Court 
_ Baltimore, MD 21228 USA 


NNOVATIVE SOFTWARE DESIGN 











| INTERGRATED CIRCUIT SYS. INC. CIRCLE 411 
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From ICS, the leader in 
graphics timing: ICS5300 
and ICS5301 GENDACs 
combine dual programmable 
clock generators, 256 x 18- 
bit RAM and triple 8-bit 
video DAC in one chip that’s less expensive, 
easier to design with and offers brilliant color. 


° Delivers speed—up to 135 MHz for 1280 x 
1024—for better resolution, more colors, 
outstanding photo-realistic quality. 

¢ Supports 24-, 16-, 15- and 8-bit color modes. 

° Simplifies design. Complete, low-jitter solution 
replaces complicated circuitry performing the 
same functions. 
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Integrated Circuit Systems, Inc. 
2435 Boulevard of the aces 
Valley Forge PA 19482-0968 
1-800-220-3366 

Fax: (215) 630-5399 
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CIRCLE 410 | 
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| C-Programmable Controllers | 
Use our controller as the brains of your next | 
control, test or data acquisition project. From | 
$149 qty one. Features 1/0 to 400 lines, ADC, DAC, | 
RS232/RS485, printer port, battery-backed clock | 
and RAM, keypads, LCDs, enclosures and more! | 
Our simple, yet powerful, Dynamic C™ makes | 
programming a snap! 
24-Hr AutoFAx: 1724 Picasso Ave. 
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916.753.0618 Davis, CA 95616 

Call from your FAX. 916.757.3737 * 

Request catalog 18. 916.753.5141 Fax “ 

Z-WORLD _ CIRCLE 419 


ceRoRROR DDO NNON OAR OLIN OS ONOR ORION! 








eI RRR ICRA RRET IIS 








SPRINT PLUS48 


Universal Device Programmer 













Simple, personal 
device programming 


¢ ChipLab™ makes device selection and programming 
fast and easy with its Windows”. like user interface 
e Extensive on-line help 
e Programs more than 2000 PLDs, PROMs, 
EPROMs, EEPROMs, and MCUs 
e $895 (32-pin version) or $1495 (48-pin version) 
To order call: 
Authorized Distributors 
JDR Microdevices 1-800-538-5000 
Promark Technology West 1-800-227-3345 
or call: 
Data I/O Corporation 1-800-332-8246 Ext. 904 


Call (800) 722-4122 
FAX (206) 883-8601 





¢ High Quality Universal Programmer you can afford to own. 
e Programming support for over 2500 devices. 

e PAL, GAL, PLD, EPLD, FPGA, EPROM, PROM, Micro. 

e 48 Universal (NOT TTL) pindrivers. 


¢ Connects to the printer port of your PC. Ss IVZ eS 
¢ Updates via BBS and/or floppy disk. , 
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¢ Local service and support. SMS North America, Inc. DATA L/O 
| SMS NORTH AMERICA nce} |_oatavo __GIRGLE 403 
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ADVERTISE 
WITH US! 


Advertise in 
ELECTRONIC DESIGN 
and see how 


SNMP & PPP 
Protocols 

to make your 
Embedded 
Applications 
Fly. 





PILOT-U84 Universal Programmer 
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The Leader in New FPGA Support Highly Portable quickly you NI 
© Altera MAX 7064, 7128 @ Xilinx 1736D,1765D etc | | 1-800-541-9508 INTERNET 
© Intel FX-740, FX-780; 87C196 KD,KR,JR,MC etc | | | 805-484-2128 + FAX 805-484-3929 Protucol-added 7 ! 
© Moto 68HC711D3, E9; 68HC705 C8,C9,P9 etc i | ee be t : on} 
® WSI PSD-4XX,-5XX,PAC,SAM ® Atmel 29C040 etc i | to your System 
@ AMD MACH435, 29F040, 16R8-4 @ Lattice pLSIetc =| sf Design. 
/ @ All packages to 256-pin: PLCC,PGA,QFP,TQFP,SOIC i | 
800-627-2456 FAX: (408) 736-2503 | 
| ADVIN SYSTEMS CIRCLE 401 | | PACIFIC SOFTWORKS CIRCLE 414 Fe 
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-HiWIRE II 
10% off 


| Schematic and PCB Software | | = all 
sae | ) adapters 
ordered 
with 
programmer 





steeper teri 


PC-based Programmer 


for over 2000 Devices 
¥ Program CMOS, PLDs, FPGAs, bipolar and MCUs 
Y Semiconductor manufacturer approved algorithms 





Here's all you have to do: 


With support for expanded and extended memory, HiWIRE II Over 400 ade 
: pters available from stock ws Send a B/W or 4C glossy photo. 
can handle your most demanding schematic and PCB de- Y Immediate device list updates via BBS 408-982-9044 / g yP 
Signs. The unique HIWIRE || editor allows YOu to display and Y Ask about our trade-in discount offer e Include 1 a lines of copy. 
edit schematics and PCBs simultaneously, using the same VY Same day delivery (37 characters per line) 


commands for each. HiWIRE II is $995 and is guaranteed. 


Lafayette, IN 47904 : 
(800) 742-6809 or (317) 448-1903 


-WINTEK CIRCLE 418 


gw Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 


® Wintek Corporation 
1801 South Street 





EMULATION TECHNOLOGY, INC. 


800.995.4381 
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| EMULATION TECH. CIRCLE 405 | 
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DIRECT CONNECTION ADS 







COMPUTER CONTROLLED SUPERBFUNCTION 
ELECTROSTATIC DISCHARGE SIMULATOR 


mMovEL ESS-200AX 











@OUTPUT VOLTAGE 
0.2 ~ 30.0kV 
@ OPERATING MODES 
IEC SEVERITY LEVEL 
ANUAL 


TC-815D Ess-200Ax (J 


For all your EMI/EMC/IEC Pub.801 series needs, please contact 
U.S.A. WATAHAN NOHARA INTERNATIONAL, INC. 


TEL(800)366-3515 
ESD/IMPULSE NOISE/VOLTAGE DIP/LIGHTNING SURGE 
ISE LABORATORY CIRCLE 413 















BNK MightyMight ,. DSP Systems 
"FEEL THE POWER", - Powerful & Inexpensive 






MMS56001 - Low Cost DSP56001 PC-Based Development System 
Use as Powerful DSP development tool & DSP controller in embedded 
systems. Comes complete with DSP module (Motorola DSP56001 
processor - 33MHz/16.5 MIPS), RS232 host PC interface, 96 kbytes of 
zero wait state SRAM, 32 kbytes EPROM socket, debugger, 'C' utility 
library, manual, power adapter and cables. U$ 299.00 












- 20-Bi -Digi verter Module U$ 199.00 


it Digital-An le U$ 199.00 
1 - 18-Bi -Digi Module U$ 149.00 
- Low for BNK Modules U$ 79.00 + 
- r U$ 99.00 
(Windows Based Software) 
*56001 'C' compiler, assembler and simulator are sold separately. 


BNK Electronics, Inc. TEL-(201) 894-5905 
460 Sylvan Avenue FAX-(201) 894-5736 
Englewood Cliffs, NJ 07632 USA 


DSP SOLUTIONS --- DSP SOLUTIONS --- DSP SOLUTIONS 


IK ELECTRONICS CIRCLE 425 





Schematic @ Yo ur 


Emulator So 


PB layouin Choice 8051/68HC11/Z80 “Ny 
Autoroutes for EDA 42 Variants Supported 


PiDdesiena SOlutions . Symbolic and source level 


debugging 
- Windowed user interface 


- Free single hoard computer 
with purchase 


- Works with your compiler 


OV)... DOS - 30-day money back 
guarantee 


for WINDOWS 


Hotping gooa “All for your free, . Gall 1-800-847-1998 


_ ideas become — 


full-function demo 


Cactus Logic 


oe “EPA 180 North Vinedo Ave., Pasadena, CA 91107 
great products 800 488-0680 Ae eer 





ACCEL TECH. 


. 
ACCEL Technologies, Inc. Fax: 818-796-6011 S | : 


CIRCLE 400 CACTUS LOGIC CIRCLE 424 


This Is A Happy Retirement 


It’s the peace of mind you get knowing you have saved 
for the future. It’s a U.S. Savings Bond. With just a little from 
each paycheck, you can invest in Bonds through the Payroll 
Savings Plan where you work. And they will keep earning 
interest for up to 30 years. Make an investment in your future 
with U.S. Savings Bonds today. Ask your employer for details. 


U.S. Savings Bonds 


A public service of this publication. 











When you listen to a BOSE sound system for the first time, you'll probably hear something you’ve never heard before. A depth, a richness, 
a suggestion of live performance that no other system surpasses. Because no other system utilizes BOSE’ technology. That’s what true 
innovation is really all about. Making it better, making it first, and making it to last. The following engineering opportunities are currently 
available; a devotion to innovation is required for all. 


SENIOR ENGINEERING MANAGER 


You will be managing a multidisciplinary team whose mission is to deliver cost-effective, manufacturable electronic products. You will 
define project development strategies and tasks, minimize design challenges, and ensure that development schedules and budgets are 
met. You'll also plan, schedule, coordinate, and conduct detailed concept and development phases of electronic system programs. This 
position requires a hands-on professional who has a BSEE/MSEE and at least 5 years’ experience managing multidisciplinary product 
development teams. You should have a proven track record directing projects, overseeing budgets and introducing new products into man- 
ufacturing. Experience performing analog and digital hardware design is essential. A knowledge of RF, power supplies, DSP and/or micro- 
‘controller applications is required. 


SENIOR SOFTWARE/MICROCONTROLLER ENGINEER 


Design and implementation of systems using microcontrollers and supporting digital hardware will be among your challenges as a 
member of our OEM Electronics Group. You will also be designing low level assembly language device drivers, and C language control 
firmware and software. You'll need experience performing cost/performance comparisons involving 8/16 bit microcontrollers, and working 
knowledge of software revision control techniques. BS/MS in EE or CS and a background in digital logic and mass production design is a 
must; a familiarity with programmable logic is a plus. 


ELECTRONIC PRobDuCcCT DEVELOPMENT ENGINEER 


Working in a cross-functional team, you'll handle the development of OEM automotive audio electronics from concept to production. 
Your work will include creating circuit designs for audio signal processing and power amplifiers, developing PC board circuitry, testing and 
evaluating prototypes, generating documentation, and providing manufacturing development. You should have an MSEE or equivalent and 
2-5 years’ experience in a related field, including work in analog circuit design with a focus on manufacturing. A background in RF, micro- 
processors, and/or digital signal processing (DSP) is necessary. 


MECHANICAL PROJECT ENGINEER 


You will be responsible for the mechanical content of new OEM products. This means directing designers, performing engineering 
analyses, working with customers, and conducting research into specific problem areas. You will also provide analytical and design review 
support for a range of other programs. This position requires a BSME/MSME, at least 8 years of experience, and a demonstrated ability to 
lead mechanical design activities, including direct customer interactions. A familiarity with test equipment (accelerometers, spectrum ana- 
lyzers, etc.) is necessary. You must possess substantial FEA experience including the skills to perform complicated analyses of fluid 
mechanics, heat transfers, stresses and vibrations. A background in plastics design and tooling, basic acoustics and electronics, and a 3D 
CAD tool (UG,SDRC, ARIES, etc.) is desirable. 


For consideration, please forward your resume to: BOSE Corporation, Heather Sweeney, The Mountain, Framingham, MA 01701- 


9168. An equal opportunity employer. 
[I kn] i 


Better sound through research. 































Our clients are searching for new 
electronic products to bring onto the 
market; patented or patentable for 

licensing or purchase. 


Send synopsis or description to: 


LRN Associates 
6821 Vianda Court 
Carlsbad, CA 92009 
Attn: Innov. Eng. 


Your reply will be held in confidence; 
no proprietary information, please. 


SURPLUS INVENTORY 
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SURPLUS TRADERS 
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Alburg, Vt. O5440 
Tel: 514-739-9328 
Fax: 514-345-8303 
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BUSINESS SERVICES EMPLOYMENT OPPORTUNITIES 


TECHNICAL SOFTWARE 
PROFESSIONALS... 


SING A AUAWIDING 
TECHNICAL CHALLENGES? 


JOIN THE SOFTWARE DEVELOPER 
ro) Om ©3506) (0) 0 


Keane is a nationwide $350MM software technology and 
development firm whose rapid growth has made it one of the 
largest firms of its type in the country. We’ve been named one of 
the best managed firms in the country by Business Week and 
Forbes magazines. Stay ahead of the technology curve by joining 
forces with a market leader! 


SOFTWARE ENGINEERING 


Exceptional Software Engineers are in demand for a variety of 
applications and environments in Wisconsin, Illinois & Ohio. All 
need strong, hands-on UNIX/‘C’/C++ skills, combined with 
structured development, networking and/or testing/validation 
experience. 


Individuals should have degrees in either Computer Science or 
Electrical Engineering, at least 2-4 solid years of experience in 
software development, and excellent communications skills. 
Please indicate any geographical preference. 


Keane offers methodology, project management and 
technical training, competitive salaries and 
comprehensive benefits. Fax your resume to (414) 


797-4998, or send it to Keane, Inc., Attn: Glen 

Gilchrist, 400 N. Executive Drive, Suite 315, 

Brookfield, WI 53005. An equal 0 Meare employer. 
KEANE Additional opportunities available nationwide. 





Strike out your competition?! 


PRODUCT ENGINEERING 


& MFG., INC. 


Over 25 Years Experience in 


Complete Mechanical Services 
¢ Industrial Design & Rendering 


¢ Enclosure Design 

¢ Mechanism Design 

* Reverse Engineering 
¢ Product Evaluation 
* Prototyping 


PROFESSIONAL SERVICES 





Advertise in Penton Classifieds! 
For more information contact: 
Lois Walsh 
(216) 696-7000 ext.2359 


From hand held Plastic Products... 
Too Complete Machines 


CALL FOR BROCHURE 
Virginia _—_ 1-800-848-2553 





ELECTRONIC 
DESIGN 


ChairmanandCEO: Sal F. Marino 
PresidentandCOO: Daniel J. Ramella 
President ElectronicsGroup: James D. Atherton 


Advertising Sales Staff 


Publisher: John R. Carroll 

Hasbrouck Heights, NJ; (201) 393-6060 
NationaSalesManager: Russ Gerches 
Hasbrouck Heights, NJ; (201) 393-6045 


GeneralManager,EuropeanOperations: John Allen 


36 The Green, South Bar Banbury, Oxford 0X16 9AE, 
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signal processing components dc to 8GHz 





In today’s tough competitive military and 

commercial markets, Mini-Circuits provides you 

that extra edge. From your initial design to = UNRIVALED QUALITY 

‘ull-scale production, we offer total support to ® statistical process control with 4.5-sigma 
satisfy or exceed your specific requirements. | repeatability on most models, 5-year 


guarantee on all Ultra-Rel® mixers. 
WIDEST SELECTION OF COMPONENTS 


14 product lines with more than 1,000 off-the-shelf UNMATCHED PRICES 
catalog models. often thirty to fifty percent lower than 


the competition. 
EXTENSIVE DATABASE _ actual performance 
data on all catalog items plus 5,000 custom models. HIGH-VOLUME CAPABILITY 


_ worldwide manufacturing facilities to 
STRONG APPLICATIONS SUPPORT : supply large-quantity production 
an engineering team ready to recommend optimum catalog needs on short notice. 
models, discuss custom designs, and provide solutions to your CONSISTENT NEW 


ein aes PRODUCT DEVELOPMENT 
ONE-WEEK SHIPMENT GUARANTEE catalog items will be to meet our obligation to support 
hipped in one week or less or we'll deduct 1% each day we're late. your future designs. 


MIXERS ¢ POWER SPLITTER/COMBINERS e AMPLIFIERS ¢ ELECTRONIC ATTENUATORS e¢ DIGITAL ATTENUATORS @ ATTENUATORS/TERMINATIONS ¢ FILTERS 
DIRECTIONAL COUPLERS ¢ RF TRANSFORMERS e |&Q/QPSK MODULATORS ¢ PHASE DETECTORS e« FREQUENCY DOUBLERS e LIMITERS ¢ SWITCHES/DRIVERS 


P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
or detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY * EEM ¢ MINI-CIRCUITS’ 740- pg. HANDBOOK. 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
READER SERVICE 113 F138 REV.C 








Here’s a revelation for 


GET THE POWER 


everyone designing with 


CPLDs and FPGAs. 
Warp3 ™ is the easiest AND THE GLO RY. 
way into VHDL and the 
fastest design path for AND BRING A MORE ENLIGHTENED 
high-density program- APPROACH TO PROGRAMMABLE LOGIC. 


mable logic: from creation 

through optimization. Warp3 is based on 
ViewLogic’s” highest-end Powerview™ and 
Workview Plus™ graphical environment for Sun 





and PC platforms. Now you can reevaluate designs 
in minutes—not hours— with automatic place and « 














route and fitting. Enjoy full 
timing simulation, mixed 
mode design entry and 
schematic capture. Designs 
can be targeted to Cypress’s 
UltraLogic™ family of high- 
performance pASIC380 
FPGAs and high-density 


FLASH370 CPLDs, or to alternate devices without 
modification. Try it for yourself. And see the light. 
For a free demo disk and brochure call in Europe: 
(32) 2-652-0270, ext 119°, Dept. C3H. In Asia: fax 
your request to 1-415-940-4337", Dept C3H. 


Or contact us via Europe and Asia fax and telephone numbers listed below. *The international operator can give you your country’s specific access code. ine 
Europe: Fax (32) 2-652-1504. Telephone Hong Kong: (852) 710- EE —— 
8121. India: (812) 566-630 x-3808. Japan: (81) 423-69-82-11. Korea: —— 
(82) 2-576-2111 or (82) 2-888-2858. Singapore: (65) 294-8389. pecan re 
Taiwan: (886) 2-820-53-53. Warp and UltraLogic are trademarks of poe —__ A 
Cypress Semiconductor © 1994 Cypress Semiconductor, 3901 =a as 


North First Street, San Jose, CA 95134 Phone 1-408-943-2600. 


